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III.  Feasibility Study Summary 
 
1. Please provide a brief, 4-5 sentence summary of the feasibility study.   This summary should include 

a brief description of the goal of the water conservation, reuse, or storage project being studied and 
the purpose of the study.  Please refer to the Feasibility Study Grant Application Instructions for 
additional information on what to include in your study summary.   

 
This proposed study would assess the feasibility of using Aquifer Storage and Recovery (ASR) for 
storing water from Gordon Creek for use during the source limited times of the year to support 
municipal water supply for the Corbett Water District (CWD). The study would design and construct 
an exploratory test well to evaluate the hydraulic properties of the aquifer and the geochemical 
compatibility between the surface water and the groundwater, and assess the feasibility of the 
groundwater resource and an ASR well. The study would also provide the storage-specific study 
requirements as required for projects that divert water from a stream that supports sensitive, 
threatened or endangered species. The proposed study would also assess the feasibility of a water 
supply well constructed into the Columbia River Basalt Aquifer. Information from the study will 
guide the CWD with its decision on whether to proceed with utilizing the groundwater resource to 
supplement the existing surface water supply resource because other water supply alternatives are 
not available.   

 
 

IV.  Study Location  
 
Instructions:  Please answer the following questions about the location of the feasibility study and 
project being evaluated. 
 
2. Please provide the following information about the study and project location. 

a. Latitude/Longitude (in decimal degrees): 45-30-39.18 N/ 122-11-53.58 W 

b. County:  Multnomah 

c. Watershed/Basin (HUC 10 number):  1708000108 

 
3. Please attach a site plan map showing the following and label as Attachment #1: 

a. Feasibility study area boundaries 
b. Project area (if implemented) 
c. True north arrow 
d. Map title and legend 
e. Latitude and longitude 

f. Property boundaries 
g. Surface water bodies 
h. Sampling locations (if proposed) 
i. Points of Diversion and Place of Use, labeled 

for each water right (if applicable) 
 

4. Check the box which best describes the properties involved in the proposed Feasibility Study. 
a. ☐This Feasibility Study will not impact or access lands.   
b. ☒This Feasibility Study will impact or access lands. Complete the table below to identify any 

properties where access is required for the feasibility study or on which the study would occur. 
Add rows as needed. 
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Tax Map Number Tax Lot Number 
Ownership Type 

(  One) Property Owner of Record 

      1S5E04-01500 ☐Public 
☒Private 

Jeffrey Hargens and Linda Hargens 

            ☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

 
5. Attach a signed Landowner Agreement form for each property listed in Question #4 where access to 

the property is required or on which the Feasibility Study would occur. Attach Landowner 
Agreement form(s) only for those properties involved in the Feasibility Study and label Attachment 
#2. (Landowner Agreement forms may be found on the Applications, Forms and Guidance 
webpage.) 
a. Where a single landowner entity is the owner of record for multiple properties, one form may 

list the multiple properties owned by that entity. 

b. For public lands attach the landowner form or other documented authorization from the federal 
or state government property owner allowing the feasibility study activities or documentation 
that demonstrates such authorization is being pursued.    
 

6. Check the box which best describes the properties involved in future project Implementation. 
Identify any lands that would be impacted or accessed during future project implementation. Check 
all that apply and provide the requested information. 
a. ☒The proposed project, if implemented, will only impact or access lands already identified in 

Question 4 (must have selected box b under question 4). 

b. ☐The proposed project, if implemented, will likely impact or access lands during 
implementation, but those lands likely to be accessed or impacted have not been identified, OR 
this question is not applicable. If this box (6b) is checked, do not complete the table below. 

c. ☐The proposed project, if implemented, is highly likely to impact or access additional lands 
during implementation. If this box (6c) is checked, complete the table below to identify any 
additional properties (those not already identified under question (4)) where access is required 
for future project implementation. Add rows as needed. No Landowner Agreement forms are 
required for lands listed only under this question. 
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Tax Map Number Tax Lot Number 
Ownership Type 

(  One) Property Owner of Record 

            ☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

            
☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

            ☐Public 
☐Private 

      

 
 

V.  Feasibility Study Specifics 
 
Instructions:  Please answer all questions in this section.  As applications are expected to result in 
additional pages to complete this section, you may attach your responses on a separate document as 
long as you indicate the question numbers in your response.   
 
Study Description, Needs, and Goals 

 
7. Describe the feasibility study goal. 

 
The goal of the study is to determine the feasibility of installing an Aquifer Storage and Recovery 
(ASR) well in the upper elevations of the Corbett Water District (CWD). This goal will be 
accomplished by drilling an exploratory test well, characterizing the geologic, hydraulic and 
geochemical characteristics of the receiving water in the target aquifer, assessing the viability of 
using Gordon Creek as source water for ASR, and determining the long-term sustainability of an 
alternative source for municipal water supply. Favorable results from the feasibility study will 
confirm CWD’s approach to using ASR for the additional water storage needed to serve the district 
currently and into the future.   

The surface water source for the CWD has shown vulnerability in recent years. The sole water 
source is surface water diversions from Gordon Creek, including both the North Fork and the South 
Fork (Water Right Certificates No. 81430 and No. 81431). In 2016-2017, logging occurred in the 
South Fork basin and since then surface flows have gradually declined, to the point that, in 2019, 
creek flow was too low to withdraw any water.  Creek flows in both forks have also become “flashy” 
due to changing climate patterns, meaning quicker peaks during the wet season and lower summer 
flows.  

In addition, Gordon Creek is a tributary to the Sandy River which contains threatened and 
endangered fish species. ASR is being considered since groundwater availability is limited within the 
Sandy River Basin by Oregon Administrative Rule (OAR) 690-503.  An ASR well could provide 
environmental benefits by using ASR water to augment river flows and enhance in-stream flows in 
Gordon Creek.  

In addition to studying the feasibility of an ASR well, the feasibility of constructing a production well 
as a redundant groundwater source would also be studied. If the CWD were to lose its sole water 
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supply due to contamination of Gordon Creek, it would create a water emergency and put the 
welfare of the entire community at risk. The viability of the watershed was threatened during the 
Eagle Creek fire, and other threats could occur in the future due to a variety of causes. A new well 
source would provide redundancy to the system and avoid the potential total loss of the District’s 
water source. A new groundwater source or ASR system would provide redundancy to the system 
and both options could be evaluated using essentially the same data set. 

If feasible, an ASR well would be a cost-effective and environmentally sustainable approach for 
storing water, and preliminary studies suggest that an ASR is feasible. Please refer to the 
attachments to this application for additional information on alternatives that have been 
considered. 

 

8. Describe how the proposed study would achieve the goal. 

The goal of this study is to determine the feasibility of an ASR and/or production well. To achieve 
this goal, the study will include: 

• Installation of an exploratory test well.  
• Evaluation of hydraulic and geochemical properties of the receiving target aquifer for ASR. 
• Analysis of environmental aspects of supplying the ASR from Gordon Creek and how the 

project will serve the CWD’s future water demand (i.e. the storage-specific study 
requirements).  

• Preparation of a feasibility analysis for an ASR well. 

With this information the overall project feasibility of an ASR well can be established. A more 
detailed task list of these bulleted work items is provided in response to Question 14 of this grant 
application.  

 
9. Describe the identified water need (local, regional, or statewide).  Please provide data or a narrative 

substantiating the need.  

The CWD provides municipal water service to a rural area of Multnomah County that lies east of the 
Sandy River, south of I-84, north of Gordon Creek (a tributary to the Sandy River), and west of a US 
Forest Service area (generally known as Larch Mountain). The District area extends about 9 miles 
east-west and about 2.4 miles north-south, encompassing an area of about 22 square miles. It 
serves a population of about 3,200 people using a gravity fed distribution system. 

Maximum capacity of the District’s water treatment plant is 650 gpm.  During the summer, peak 
demand is 1,000 gpm - 1,200 gpm. The excess demand is accommodated by drawing out of 
Reservoir #6, which then recovers during the night when less water is being used. Refilling Reservoir 
#6 is difficult during the summer, even at full water production. If an event were to occur at the 
treatment plant during the summer that compromised the water plant and limited water 
production, such as the plugging of a filter pond, the reservoir could run dry and create a water 
emergency. For example, last winter (2018-2019) a filter pond plugged that reduced water 
production to 350 gpm. Fortunately, this occurred during the winter. If this would have happened 
during a summer month, Reservoir #6 would likely have run dry. 

An ASR would provide the additional water storage to accommodate peak demand without drawing 
down Reservoir #6 beyond the point of recovery. With an ASR, water stored in the ground could be 
pumped out of the ground and added back into the system to accommodate the excess demand. It 
would also enable drawing less water out of Gordon Creek which may be beneficial for ecological 
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flows for the sensitive, threatened or endangered fish species in the Sandy River. This potential 
benefit will be studied in more detail with the feasibility study. 

Other alternatives have already been investigated (see attached exhibits). Each of the other 
alternatives have been found not to be ideal for various reasons. This includes: 

• Development of a new groundwater source at various locations within the District.  
• Construction of above-ground reservoirs at various locations within the District 
• Tying into other municipal water sources in the area. 

An ASR well and/or a well into the deep Columbia River Basalts aquifer has evolved as the most 
viable due to its location at the higher elevation of the district, its proximity for connection to the 
water system, and availability of 3-phase power.  

Long-term projections for water demand were presented in the latest Master Water Plan update. It 
was concluded that growth in the District is expected to be slight in the foreseeable future, which is 
consistent with what the District has experienced during the latest economic growth period. 
Accordingly, if feasible, an ASR well would serve the community’s water storage needs far into the 
future. 

 
10. Please provide evidence that water is available to meet the above described need.  Evidence can 

include regulatory and physical information regarding water availability.  

Gordon Creek will be the water source for the ASR. CWD has surface water rights for 2.0 cfs at both 
the South Fork and the North Fork headworks. The existing treatment plant has the capacity to treat 
1.45 cfs (equivalent to 342 MG/year or 650 gpm), so system capacity is not restricted by water 
rights.  

In 2018 (the most current record available) CWD pulled 270 MG from Gordon Creek and ran it 
through the treatment plant. Of the 270 MG that was treated, 160 MG was delivered and 110 MG 
was returned to the creek. Accordingly, 110 MG of treated source water annually would easily be 
available for ASR without exceeding treatment facility capacity or existing water right allocations. 

In July of 2019 the CWD attended a pre-application meeting with OWRD to discuss ASR and the 
potential for groundwater rights. The meeting was attended by Amy Landvoigt (District 20 
Watermaster) and Dennis Orlowski (Hydrogeologist). The overall sentiment from the meeting was 
that water rights for a deep water well into the Columbia River Basalts and a limited license ASR 
could both be feasible, but conditions may be required for construction of the well based on 
encountered hydraulic conditions. 

 
11. Describe the level of community support and commitment associated with the study.  This may 

include any collaborative water planning efforts undertaken to identify the project or study.   
 
The communities of Corbett and Springdale are both supportive of the idea to secure an alternate 
source of potable drinking water.  This topic has been discussed at many CWD monthly board 
meetings, which are open to the public and for which meeting agendas are posted on the CWD 
website. Several environmental organizations with interest in the Gordon Creek Watershed also 
support lessening impact on fish and wildlife that depend on the same surface streams that provide 
raw water to the district for treatment. 
 

12. Describe how implementation of the project could benefit and/or impact the community. 
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The current surface water source is subject to climactic variability, timber harvesting and natural 
disasters with wildfire being the greatest concern. If implemented, this project would allow storage 
of large quantities of water below ground. Above ground storage (reservoir capacity) is far below 
the recommended percentage of storage versus daily demand. CWD currently has a maximum of 
two days of storage available, leaving the community without fire protection from fire hydrants and 
no water to use for drinking and cooking if the source is compromised.  Should this study also 
determine that a deep water well is possible, it will provide a sustainable redundant source of safe, 
clean potable water to the communities for many generations to come.  

An increase in water rates would be a result from the implemented project. The District is very 
aware of how a rate increase can impact its customers. Cost estimates have been prepared for the 
implemented project so that rate increases could be projected under various funding scenarios. The 
Board of Commissioners has voted to move forward with the project and accept a future rate 
increase in order to finance the implemented project. 
 

13. List letters of support (name and/or affiliation of sender).  Attach copies of the letters to your 
application. 
 

• Corbett School District 
• Oregon State Parks 
• Corbett Fire District #14 
 

Study Key Tasks 
 

14. Identify the study key tasks necessary to conduct the feasibility study using the following format and 
including as many tasks as necessary to complete the study.  In the event that your study receives 
grant funding, the key tasks identified will be incorporated into your grant agreement as the 
“Statement of Work.”  Please note: Project management and administration are common functions 
within a specified key task and not separate key tasks themselves. 
 

Task number. Key Task Title 
• Task schedule: The approximate dates during which the key task will be completed. 
• Description of key task activities:  Include specific details of the task such as task purpose, planned 

approach, appropriate technical information, proposed methods, and rationale for the approach. 
• Qualified personnel that will complete task:   Include a description of the professional experience, 

professional qualifications and licensure of personnel necessary for task work.   
 

Task 1: Environmental and Land Use Review 
• Task schedule: May 2019 – September 2019 

• Description of key task activities: Environmental and land use reviews were performed in 2019.  
The purpose of this work was to confirm that the selected site did not have fatal flaws.  
o A Pre-Application conference was held with Multnomah County to determine land-use 

requirements that will apply to the project. Information was provided at the meeting that 
confirmed the project would be allowed as a Community Conditional Use in the CFU-4 zone 
(Commercial Forestry Unit 4). 
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o An Environmental Review was prepared that assessed how the preferred alternative would 
affect the environment and assessed the environmental consequences of the proposed 
project. It was determined that the project site does not contain any wetlands or other 
federally regulated resources. No environmental effects were identified if the project were 
to be implemented. 

o A Cultural Resources Investigation was completed in accordance with the requirements of 
Section 106 of the National Historic Preservation Act (NRHP). The investigation of this 
project area entailed background research, an assessment of visual impacts, a surface 
survey, and subsurface surveys. This work resulted in the identification of no cultural 
resources that may be affected, directly or indirectly, by the proposed project, and 
recommended a determination of No Effect upon Historic Properties for the project. 

• Qualified personnel:   
o Eric Eisemann, J.D. Sole Proprietor/Senior Planner, E2 Land Use Planning: Eric Eisemann 

advises local governments about complex land use planning issues. He has considerable 
experience securing land use approvals for projects on rural lands in Multnomah County and 
has a thorough understanding of the land use processes applicable to this project. 

o John van Staveren, Wetland Scientist/Biologist, Pacific Habitat Services: Mr. van Staveren 
directs environmental and regulatory compliance activities for an environmental consulting 
firm local to the project area. He has conducted over 1,000 wetland delineations, 30 Local 
Wetland Inventories and riparian inventories, and has designed and implemented dozens of 
freshwater and estuarine wetland mitigation plans. 

o Alexander Gall, M.A., RPA, Principal Investigator, Archaeological Services, LLC: Mr. Gall has 
acted as Principal Investigator/Project Manager on over 1,200 cultural resources projects of 
all types and sizes throughout the project area. 
 

Task 2: Design Exploratory Test Well for ASR and Production Well 
• Task schedule: November 2019 – January 2020 

• Description of key task activities: A single exploratory test well will be used for evaluation of both 
ASR and water production. A design for the exploratory test well will be developed based on the 
anticipated geologic and hydrogeologic conditions from available and inferred data, water well 
information, and geologic and hydrogeologic reports near the project test area.  The purpose of 
the test well is to confirm sufficient water quantity and acceptable water quality are present for 
drinking water use and to identify potential limitations of utilizing the basalt aquifer(s) present in 
the project area for long term sustainable water supply and/or ASR.   

• Qualified personnel:  Christopher Augustine, RG, CWRE, Project Director, SCS Engineers: Mr. 
Augustine has over 18 years of experience as a consulting hydrogeologist delivering water supply 
and storage projects. He has extensive technical expertise with all aspects of ASR feasibility and 
operation in the CRBG aquifers in Oregon and Washington, aquifer recharge (AR), drilling of deep 
high capacity wells, water rights and ASR/AR permitting, geochemical evaluation and advanced 
single and multi-well pumping test analysis. 
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Task 3: Drill and Construct an Exploratory Test Well  
• Task schedule: January 2020 – October 2020 
• Description of key task activities:  

Following preparation of the engineering plans and specifications, bids will be advertised to drill 
and construct an exploratory test well. A contract to complete the work will be awarded to the 
lowest responsible bidder. This task will include: 
o Drill and construct a test well. 
o Evaluate geologic and hydrogeologic conditions encountered during test well installation for 

suitability of a production well and ASR.  
 Sample and analyze the encountered Columbia River Basalt Group (CRBG) 

stratigraphy 
 Evaluate and infer basalt flow and interflow stratigraphy in hand specimen  
 Identify water bearing zone(s) 
 Identify changes in hydraulic head between water bearing zones (if any) during 

drilling to evaluate the potential for co-mingling of aquifers  
 Evaluate key water quality parameters during drilling 
 Perform video survey of the open borehole portion of the well to confirm 

stratigraphic and structural interpretations inferred from drill cuttings and 
qualitatively evaluate intra-borehole flow 

o Geologic and hydrogeologic data will be shared with the OWRD and the United States 
Geologic Survey (USGS) to supplement the CRBG knowledge in the region.  After 
petrographic examination of in hand specimen, drill cuttings will be submitted for 
geochemical analysis by x-ray fluorescence (XRF) at a qualified laboratory.   

o Water quality in the CRBG may have concentrations of minerals that exceed regulatory 
requirements for drinking water and suitability for use as potable water supply without 
treatment. Water quality samples will be collected to evaluate changes in water quality with 
depth. Co-mingling of water bearing zones will be evaluated qualitatively using down hole 
video survey methods.  

o Based on those observations, discrete water quality sampling and geophysical methods to 
evaluate zonal contributions and/or intraborehole flow may also be recommended as part 
of Task 4 below.  

• Qualified personnel:   
o A qualified well driller. 
o Christopher Augustine, RG, CWRE, Project Director, SCS Engineers: Mr. Augustine has over 

18 years of experience as a consulting hydrogeologist delivering water supply and storage 
projects. He has extensive technical expertise with all aspects of ASR feasibility and 
operation in the CRBG aquifers in Oregon and Washington, aquifer recharge (AR), drilling of 
deep high capacity wells, water rights and ASR/AR permitting, geochemical evaluation and 
advanced single and multi-well pumping test analysis. 
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Task 4: Evaluate Exploratory Test Well Hydraulic Properties 
• Task schedule: December 2020 – January 2021 

• Description of key task activities: On the basis of observations during the drilling and construction, 
a long duration constant rate pumping test and geophysical testing program will be developed.  
The purpose of the testing program will be to estimate target aquifer properties such as specific 
capacity, bulk, and zonal transmissivity of the water bearing zones, and identify aquifer boundary 
conditions, if present. Long-term sustainability of the groundwater resource for municipal water 
supply and ASR feasibility will be evaluated based on the observed hydraulic response.    

Key objectives of this task include:  
o Determine hydraulic properties of the encountered aquifers. 
o Identify hydrogeologic boundaries such as recharge or flow-limiting boundaries. 
o Evaluate water quality and/or changes in key water quality parameters with pumping. 
o Evaluate zonal transmissivity and contribution of individual water bearing zones. 
o Observe recovery and long-term water level trends after pumping test is completed. 

Standard pumping test design and analysis will be performed to evaluate well performance, 
aquifer properties and sustainability of the groundwater resource.  If boundary conditions are 
identified during the pumping test, more advanced reservoir modeling methods of analysis such 
as derivative analysis may be used to evaluate the potential for the groundwater resource.   

Static and dynamic geophysical and geochemical profiling of the well may be performed as part of 
this task based on observations from Task 3.  Flow profiling, using a dye tracing method or 
geophysical flow evaluation using a spinner log, will be used to estimate zonal contributions of the 
individual water bearing zones and identify vertical intraborehole flow, if present. If poorer water 
quality zones are observed during drilling, discrete geochemical samples may also be performed.  

• Qualified personnel:  Christopher Augustine, RG, CWRE, Project Director, SCS Engineers:  Mr. 
Augustine has over 18 years of experience as a consulting hydrogeologist delivering water supply 
and storage projects with extensive technical expertise in all aspects of ASR feasibility and 
operation including analytical modeling of highly bounded and compartmentalized aquifers. Mr. 
Augustine has prior experience in both Oregon and Washington with evaluation and feasibility of 
both water quality- and quantity-limited ASR test wells. 

 
Task 5: Evaluate Geochemical Compatibility for ASR 
• Task schedule: December 2020  
• Description of key task activities: An analytical program will be designed to support an assessment 

of geochemical compatibility and any additional treatment requirements to allow underground 
storage of treated surface water.  The geochemical assessment will focus on primary physical 
parameters, cations, anions, and select metals likely to be present in surface water with the 
potential to interact with the subsurface.   
Specific activities include:  
o Collect a full suite of primary and secondary drinking water contaminants of groundwater to 

DEQ and OHA standard in the water bearing zones.  
o Perform a geochemical and biological assessment of the test well to determine the potential 

for adverse geochemical reactions during injection, biological clogging and potential for 
failure of the well.  
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o Identify additional treatment, distribution system flushing, or source water polishing needed 
to prevent biological or physical clogging of the well during ASR injection.  

Samples will be collected in compliance with accepted sampling protocols and analytical 
methods typically used in ASR monitoring plans and quality assurance project plans. A 
groundwater quality sample will be collected and analyzed for a full suite of geochemical 
parameters to establish existing water quality, compare water quality with regulatory standards, 
and evaluate if potential for biological clogging of the well and/or aquifer is present. The source 
water sample will be similar to the groundwater list of analytes and will focus on constituents 
sometimes found in treated surface water such as turbidity, nitrate, and pathogens. As noted 
above, a biological assessment of iron-related, sulfate-reducing and slime-forming bacteria will 
be collected and analyzed from the source water in the distribution system near the project 
area.  

The water quality analyses of both source and receiving water will be used to compare their 
chemistries to other basalt-hosted ASR projects and perform simple bulk mixing modeling with 
the USGS geochemical modeling software PHREEQC.  This will be used to determine whether 
additional geochemical compatibility is a concern for feasibility and will also be used in design of 
the ASR injection system if additional pre-treatment or disinfection is required (i.e. booster 
chlorination, etc.).  

• Qualified personnel:  Christopher Augustine, RG, CWRE, Project Director, SCS Engineers:  Mr. 
Augustine has extensive technical expertise with all aspects of ASR feasibility and operation 
including geochemical evaluation and identification of biofouling potential and well rehabilitation 
of biofouled water supply and ASR wells in the northwest, particularly in the basalt wells in the 
Portland and Tualatin basins. He has developed innovative methods to allow for operation and 
maintenance of water supply and ASR wells with a history of biofouling occurrence, including 
newly constructed water supply and ASR wells in the Portland Basin. He will evaluate groundwater 
quality, bacteriological communities in the distribution system and test well and perform 
geochemical reaction modeling of source water with native groundwater. 

 
Task 6: Storage-Specific Study Requirements 
• Task schedule: November 2020 – February 2021 
• Description of key task activities: Gordon Creek is a tributary stream to the Sandy River, which 

supports sensitive, threatened or endangered fish species. Since the project will divert water from 
Gordon Creek it triggers one of the criteria for providing storage-specific study requirements. The 
purpose of providing the storage-specific study requirements will be to ensure that construction 
of the water storage project will not harm ecological or environmental resources, to identify 
opportunities to mitigate possible environmental harm, and to confirm that the project is 
compatible with future CWD projects to serve the long-term water needs of the community. 
The Storage-Specific Study will address the following requirements:  
o Provide an Analysis of Ecological Flows, including an assessment of the impact that diverting 

flows has on bypass, optimum peak, and flushing flows. 
o Provide a Comparative Analyses of Alternative Means of Supplying Water, including 

development of a list of alternative means of supplying water and providing a comparison of 
the alternative means of supplying water with the proposed ASR project. 
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o Provide an Analysis of Environmental Harm or Impact. A Cultural Resource Survey and an 
Environmental Review have already been prepared for the project (Task 1). These studies 
indicate that no environmental harm and no affects to cultural resources will result from 
construction of the project. (See Exhibits ‘C’ and ‘D’.) The results of these studies will be 
included in the report.  

o Provide an evaluation of Need and Ability to Augment Instream Flows.  
 An analysis will be provided to determine the need to augment instream flows to 

conserve, maintain and enhance aquatic life and any other ecological values. 
Summaries of water available in the basin and streamflow that is legally protected 
by existing instream water rights or scenic waterways within the stream reach of 
interest or downstream of the project area will be included. The impact of the 
proposed storage project on these items (i.e., water availability and by-pass, 
optimum peak, flushing, and other ecological flows) will be evaluated and the need 
to augment instream flows to help meet ecological flows will be evaluated. 

 An analysis will be provided for the feasibility of instream flow augmentation to 
Gordon Creek from the project. The study analyses will include a hydrologic analysis 
of the area above the project, an analysis of the project’s storage capabilities 
throughout the year, and an evaluation of the feasibility of if/how the project can 
operate to augment instream flows. 

o Provide an Analysis Related to Municipal Use. The Corbett Water District is a municipal 
water supply and this special study requirement applies to this project.  
 An evaluation of future local and regional water demand will be provided. This will 

include an analysis of existing data/reports of estimated municipal water demand, 
including the adopted Water Master Plan, and how the project would impact other 
nearby communities. 

 The relationship of the proposed storage project to existing and planned 
infrastructure projects will be studied. The study will review the District’s CIP and 
the Water Master Plan and discuss strategies to address water and infrastructure 
needs.  
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• Qualified personnel:   
Shane Latimer, PhD CSE, SCS Engineers: Dr. Latimer is an environmental planner, ecologist, and 
toxicologist with over 30 years of experience in environmental assessment, planning, permitting, 
and implementation. His specialty is developing projects that challenge the interface between the 
built and natural environment, including municipal drinking water facilities. These projects often 
require careful assessments of alternatives, impacts, and opportunities to successfully navigate 
the applicable public regulatory processes (e.g., NEPA, local land use, etc.) while ensuring 
environmental integrity. Dr. Latimer has a thorough understanding of engineering concepts and 
practices and is adept at working collaboratively with engineers and other professionals to ensure 
an optimum balance between environmental and engineering constraints. A main area of focus of 
Dr. Latimer’s work during the last 25 years has been planning, permitting, and implementation of 
large projects that require substantial compensatory mitigation of wetlands and waters, as well as 
stand-alone ecological restoration projects. Many of these projects typically include significant 
issues related to species listed under the Endangered Species Act (e.g., salmonid fish), fish 
passage, floodplains, riparian zones, stream flows, stormwater treatment, water rights, and 
ecological integrity, often in the context of water use. 
Tim Shell, PE, Senior Engineer, Wallis Engineering:  Mr. Shell has over 30 years experience in the 
design and construction of municipal water supply systems, including roles as both a consulting 
engineer and a public works director. Mr. Shell has been responsible for overseeing the 
development and implementation of water master plans for various municipalities and has been 
working with the Corbett Water District on this project for over a year.   

Task 7. Evaluate Aquifer and ASR Feasibility 
• Task schedule: November 2020 – February 2021 
• Description of key task activities: Information from the test well drilling and testing programs will 

be integrated into available geologic and hydrogeologic information compiled by Yinger and 
Associates (2016) and SCS (2018). The data will be used to determine the long-term feasibility for 
groundwater resources as a viable solution to meet future supply and storage demands for the 
CWD. 
Specific activities include:  
o Evaluate the hydrogeologic conceptual model and flow regime of the aquifer. 
o Estimate well performance during pumping and injection to develop:  

 Target pumping rates, drawdown and pumping levels during production. 
 Target injection rates, build-up and recharge levels during injection. 

o Estimate design parameters for a large diameter production well. 
o Estimate target storage volumes, the potential for loss of stored water, and the radius of 

influence of the ASR well (i.e. potential for well interference). 
o Preparation of draft and final reports. 

• Qualified personnel:  Christopher Augustine, RG, CWRE, Project Director, SCS Engineers:  Mr. 
Augustine has 18 years of technical expertise working on projects that involve all aspects of ASR 
feasibility and operation including evaluating pumping test data in complex geologic settings in 
both Oregon and Washington. He has extensive experience using advanced aquifer test analytical 
methods to evaluate well performance, aquifer properties, aquifer geometry and boundaries, ASR 
feasibility for water supply wells and reservoir potential and optimization for water supply and 
ASR wellfields.   

 
15. Study Task Scheduling – Estimated duration of feasibility study: May 2019 to February 2021 
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Place an “X” in the appropriate column to indicate when each task of the project would take place. 
Study tasks should match those listed as part of your response to the previous question.  
 

Feasibility Study Key Tasks 
(Add additional rows as needed) 

Grant year Grant year Grant year 
2019 2020 2021 

 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 
Environmental and Land Use Review ☐ ☒ ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 
Design Exploratory Test Well for ASR 
and Production Well ☐ ☐ ☐ ☒ ☒ ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Drill and Construct an Exploratory 
Test Well ☐ ☐ ☐ ☐ ☒ ☒ ☒ ☒ ☐ ☐ ☐ ☐ 

Evaluate Exploratory Test Well 
Hydraulic Properties ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☒ ☒ ☐ ☐ ☐ 

Evaluate Geochemical Compatibility 
for ASR ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☒ ☐ ☐ ☐ ☐ 

Storage-Specific Study Requirements ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☒ ☒ ☐ ☐ ☐ 
Evaluate Aquifer and ASR Feasibility ☐ ☐ ☐ ☐ ☐ ☐ ☐ ☒ ☒ ☐ ☐ ☐ 

 
Permits and Regulatory Approvals 
 
16. Identify any water rights required needed to complete the proposed Feasibility Study below. Check 

all of the following that apply and provide the information requested: 
a. ☒ No water rights are required to complete the proposed study.  
b. ☐ The proposed study requires a new water right or other water right transactions. If checked, 

list the transaction(s) required (e.g., new right, transfer, etc.):       
c. ☐ The applicant has legal access to a water right that will be used to conduct the study. The 

proposed study requires a water right, and the applicant holds or has been given permission to 
utilize the water right(s) for the proposed study. If checked, list all water rights required for the 
study in the table below, adding rows as needed. See the Application Instructions for further  
guidance, including how to find water right information. 

   

 Water Right Number 
(Include prefixes, if applicable,  

e.g., CW 12345) 

 Is this an application, permit, 
certificate, limited license, special or 
final order, transfer, decree, lease, 
or claim? 

 

Tax Lot IDs within the Place of Use 
where water will be used to 

complete the study 

                  
                  
                  

 
17. Identify any water rights needed to implement the proposed Project below. Check all of the 

following that apply and provide the information requested:   
a. ☐ The applicant does not know what water rights or water right transactions are required for 

the project.  That will be determined through this study or other effort at a future date.  
b. ☒ The proposed project requires a new water right or other water right transactions. If 

checked, list transaction(s) required (e.g., new right, transfer, etc.):  
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c. ☐ The applicants holds the water right(s) required for the project. If checked, include list of 
rights in the table below, adding rows as needed. See the Application Instructions for further 
instruction, including how to find water right information. 
   

Water Right Number 
(Include prefixes, if 

applicable, 
e.g., G 00010) 

Is this an application, 
permit, certificate, limited 

license, special or final 
order, transfer, decree, 

lease, or claim? 

Water Right Amount 
Tax Lot IDs within the 

Place of Use where water 
will be used to implement 

the proposed project 

M
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ol

um
e 

(a
c-

ft
) 

M
ax

  R
at

e 
(c

fs
) 

Du
ty

 
(a

c-
ft

/a
c)

 

      Limited License for ASR                   1S5E04-01500 
                          
                                    

 
18. Provide a list of any other permits and regulatory approvals needed to conduct the Feasibility Study 

and indicate the status of each in the table below. If permits/approvals are required, please submit 
copies of secured permits/approvals or describe efforts to secure permits/approvals including 
status.  If no permits or authorizations are required for the study, provide an explanation:  

 
Study Permit/ Regulatory Approval Status and Efforts To Date 
None required       
            
            
            

 
19. Provide a list of the permits and regulatory approvals that you anticipate would be needed to 

implement the proposed project being studied. If permits/approvals are not required, please explain 
why and provide information regarding any agencies contacted to verify this determination:       

 
Project Permit/Regulatory Approval (add rows as needed) 

Community Service Conditional Use Permit from Multnomah County 
Multnomah County Design Review 
 
      

 
 

VI. Feasibility Study Budget 
 
Instructions:  Please answer the following questions about the study budget using the tables provided. 
 
20. Please provide an estimated line item budget for the proposed feasibility study. Examples include: 

Direct project specific costs, such as in-house staff salary, contractual services, and administrative 
costs.  See the Department’s Budget Procedures and Allowable Costs for further guidance.  
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OVERALL STUDY BUDGET 
Line Items 

Number of 
Units*  

(e.g. # of 
Hours) 

Unit Cost 
(e.g. 

hourly 
rate) 

In-Kind 
Match 

Cash 
Match 
Funds 

OWRD 
Grant 
Funds 

Total 
Cost 

Staff Salary/Benefits             $5,000             $5,000 
Contractual/Consulting                   $292,100 $279,300 $571,400 
Equipment (must be approved)                                     
Supplies                                     
Travel                                     
Other:                                           
                                          
Administrative Costs**                   $5,000 $5,000 $10,000 
* The “Unit” should be per “hour” or “day” – not per 
“project” or “contract.” Units x Unit Costs = Total Cost 
** Administrative Costs may not exceed 10% of the total 
funding requested from the Department 

Total $5,000 $297,100 $284,300 $586,400 

 
21. Identify the budget for each key task below. Key tasks identified below should be the same as the 

key tasks identified in Questions 14 and 15. 
 

Feasibility Study Key Tasks  
(Add additional rows as needed) 

In-Kind 
Match 

Cash Match 
Funds 

OWRD 
Grant Funds Total Cost 

Task 1: Environmental and Land Use Review       $25,100 $7,300 $32,400 
Task 2: Design Exploratory Test Well for ASR and 
Production Well 

      $10,000 $10,000 $20,000 

Task 3: Drill and Construct an Exploratory Test Well $5,000 $196,000 $201,000 $402,000 
Task 4: Evaluate Exploratory Test Well Hydraulic 
Properties 

      $37,500 $37,500 $75,000 

Task 5: Evaluate Geochemical Compatibility for ASR       $6,000 $6,000 $12,000 
Task 6: Storage-Specific Study Requirements       $10,000 $10,000 $20,000 
Task 7: Evaluate Aquifer and ASR Feasibility       $7,500 $7,500 $15,000 
Administrative Costs       $5,000 $5,000 $10,000 

Total  $5,000 $297,100 $284,300 $586,400 
 
 

VII.  Match Funding  
 
Instructions:  Please answer the following question regarding matching funds.  
 
22. Please fill out the table below and attach the appropriate documentation for both the secured and 

pending match (add rows as needed).  Keep in mind that applicants must demonstrate a minimum 
dollar-for-dollar match. Please note that a failure to meet this requirement or to attach 
documentation will result in an incomplete application that will not be considered for funding. 

 
For secured funding, you must attach a letter of support or award from the match funding source 
that specifically mentions the dollar amount identified for this study and as shown in the 
“Amount/Dollar Value” column in the table below.  
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For pending resources, other written documentation showing a request for the matching funds must 
accompany the application or documentation must identify the date on which a future funding 
application will be submitted, identify the funding program, and provide evidence that the project is 
eligible for the funding program identified. 

 
Match Funding Source  

(if in-kind, briefly describe the nature 
of the contribution) 

Type 
(  One) 

Status 
(  One) 

Amount/ Dollar 
Value 

Date Match Funds 
Available 

(Month/Year) 
Prepare site for installation of test 
well  

☐cash 
☒in-kind 

☐secured 
☐pending $5,000 06/2020 

2019-2020 Budget ☐cash 
☐in-kind 

☒secured 
☐pending $250,000       

2020-2021 Budget ☐cash 
☐in-kind 

☐secured 
☒pending $47,100       

      ☐cash 
☐in-kind 

☐secured 
☐pending             

      ☐cash 
☐in-kind 

☐secured 
☐pending             

 
 

VIII.  Storage-Specific Questions  
 
Instructions: If you indicated that your study is for a storage project, answer question 23 in this section. 
If your study is for above-ground storage, also answer question 24.  Please refer to the document on 
Storage-Specific Study Requirements for guidance and information on completing this section, available 
on the OWRD Funding Opportunities, Applications, Forms, and Guidance webpage. If your study is for a 
water conservation or reuse project, skip this section.  
 
23. Answer the following “Yes/No” questions about the storage project to be evaluated in the proposed 

study. 
 

A. Will the project divert more than 500 acre-feet of surface water annually?     Yes ☐      No ☒ 
 

B. Will the project impound surface water on a perennial stream?  Yes ☐       No ☒  
 

C. Will the project divert water from a stream that supports sensitive, threatened or endangered 
species? Yes ☒  No  ☐ 

 
If you answered “yes” to any of the questions above, you are required to address the following 
analyses in your feasibility study. By signing this application, you are committing to include these 
required elements in your feasibility study.   
 
If you answered “yes” to (A), (B), or (C) above, attach a description of how you intend to address the 
following required elements in your feasibility study (please refer to the document on Storage-
Specific Study Requirements for guidance and a description of the minimum acceptable standards 
regarding these study requirements): 
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i. Analyses of by-pass, optimum peak, flushing and other ecological flows of the affected 
stream and the impact of the storage project on those flows.      

ii. Comparative analyses of alternative means of supplying water, including but not limited to 
the costs and benefits of water conservation and efficiency alternatives and the extent to 
which long-term water supply needs may be met using those alternatives.     

iii. Analyses of environmental harm or impacts from the proposed storage project. 
iv. Evaluation of the need for and feasibility of using stored water to augment instream flows to 

conserve, maintain and enhance aquatic life, fish life and any other ecological values. 
v. For proposed storage projects for municipal use only – For a proposed storage project that is 

for municipal use, analysis of local and regional water demand and the proposed storage 
project’s relationship to existing and planned water supply projects. 

      
24. For Above-Ground Storage Only: Describe whether or not the storage project would include 

provisions for using stored water to augment instream flows to conserve, maintain and enhance 
aquatic life, fish life or other ecological values. As per statute and rule, above-ground storage 
projects that include these provisions receive preference for funding over other storage projects. 
 
 N/A 
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Attachment 1a - Well Site Plan
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ATTACHMENT 3: 
DOCUMENTATION OF MATCHING 

FUNDS 
  



Corbett Water District  36120 E. Historic Columbia River Hwy. 

Corbett, OR 97019

Adopted Budget

Second Preceding First Preceding This Year Proposed By Approved   Adopted

Fiscal Year 16-17 Fiscal Year 17-18 Fiscal Year 18-19 Budget Officer Budget Budget

1 -                    -                   10,500 1 Buildings 10,500 10,500 10,500
2 3,799                1,200               0 2 Filter Pond 1b 0 0 0
3 11,841              -                   14,000            3 Fire Hydrants 14,000           10,000         10,000       
4 -                    -                   50,000            4 Ground Water 250,000         250,000       250,000     
5 4,336                12,636             350,000          5 Meters -                 -               -             
6 44,144              -                   45,000            6 Equipment and Vehicles 20,000           24,000         24,000       
7 -                    7,612               8,000              7 North Fork 8,000             8,000           8,000         
8 2,688                -                   0 8 PRV Stations 0 0 0
9 2,704                -                   8,000              9 Reservoirs 20,000           20,000         20,000       

10 496                   -                   0 10 South Fork (ODFW) 0 0 0
11 8,601                -                   20,000            11 System Improvement 20,000           20,000         20,000       
12 -                    -                   9,700              12 Toilet Rebates  - U.P. Grant 9,700             9,700           9,700         
13 9,811                3,756               10,000            13 Treatment Plant 10,000           10,000         10,000       
14 2,844                -                   21,500            14 Treatment Plant Computer System -                 -               -             
15 4,466                -                   0 15 Audit Adjustment capital outlay 0 0 0
16 95,730 25,204             546,700          16 TOTAL CAPITAL OUTLAY  362,200         362,200       362,200     
17  17  
18 0 -                   187,200          18 OPERATING CONTINGENCY 180,000         180,000       180,001     
19 346,161            289,165            471,079 19 Total Expenditures Personnel Services (pg 2) 475,783         475,783 475,784
20 158,936            160,897            211,765          20 Total Expenditures Materials & Services (pg3) 235,865 235,865       235,865     
21 95,730              25,204             546,700          21 Total Expenditures Capital Outlay (pg 4) 362,200         362,200       362,200     
22 138,458            138,456            138,458          22 Total Expenditures Debt Service (pg 5) 138,458         138,458       138,458     
23 23  
24 739,285          613,722            1,555,202       24 TOTAL EXPENDITURES (line 18+19+20+21+22) 1,392,306      1,392,306    1,392,306  
25 909,867            1,136,596         190,166          25 Unappropriated ending fund balance 112,729         112,729       112,729     
26 1,649,152       1,750,318         1,745,368 26     TOTALS (must equal Pg 1 Total Resources) 1,505,035      1,505,035    1,505,035  

Page: 4

EXPLANATION OF LINE ITEM:  The District Feasibility study and ten year plan include research into an additional water source to supplement our current 
supply.  Further study of a well and permit process were started in FY2018-2019.  This process will continue in 2019-2020 as well as pursuing grants and 
loans for partial funding of the project.  Moving forward with an additional water source is a priority for the District.  

CAPITAL OUTLAY

 Expenditures
GENERAL FUND - Capital Outlay 

Historical Data

EXPENDITURE  DESCRIPTION

Budget Next Fiscal Year 2019-2020

Actual



 
 
 
 
 
 
 

ATTACHMENT 4: 
DESCRIPTION OF APPROACH TO 

ADDRESS STORAGE-SPECIFIC STUDY 
REQUIREMENTS 

  



STORAGE-SPECIFIC STUDY APPROACH 

Gordon Creek is a tributary stream to the Sandy River, which supports sensitive, threatened or 
endangered fish species. Since the project would divert water from Gordon Creek it triggers the 
criteria for providing storage-specific study requirements.  
The purpose of providing the storage-specific study requirements includes: 

 To ensure that construction of the water storage project will not harm ecological or 
environmental resources 

 To identify opportunities to mitigate possible environmental harm 
 To confirm that the project is compatible with future Corbett Water District projects and will 

serve the long-term water needs of the community. 
APPROACH: 
The approach to providing the Storage-Specific Study will address the following requirements:  

 Provide an Analysis of Ecological Flows, including an assessment of the impact that diverting 
flows has on bypass, optimum peak, and flushing flows. 

 Provide a Comparative Analyses of Alternative Means of Supplying Water, including 
development of a list of alternative means of supplying water and providing a comparison of 
the alternative means of supplying water with the proposed ASR project. 

 Provide an Analysis of Environmental Harm or Impact. A Cultural Resource Survey and an 
Environmental Review have already been prepared for the project (Task 1). These studies 
indicate that no environmental harm and no affects to cultural resources will result from 
construction of the project. (See Exhibits ‘C’ and ‘D’.) The results of these studies will be 
included in the report.  

 Provide an evaluation of Need and Ability to Augment Instream Flows. This will include: 

o An analysis will be provided to determine the need to augment instream flows to 
conserve, maintain and enhance aquatic life and any other ecological values. This will 
include summaries of water available in the basin and streamflow that is legally protected 
by existing instream water rights or scenic waterways within the stream reach of interest 
or downstream of the project area. The impact of the proposed storage project on these 
items (i.e., water availability and by-pass, optimum peak, flushing, and other ecological 
flows) will be evaluated and the need to augment instream flows to help meet ecological 
flows will be evaluated. 

o An analysis will be provided for the feasibility of instream flow augmentation to Gordon 
Creek from the project. The study analyses will include a hydrologic analysis of the area 
above the project, an analysis of the project’s storage capabilities throughout the year, 
and an evaluation of the feasibility of if/how the project can operate to augment instream 
flows. 

 Provide an Analysis Related to Municipal Use. The Corbett Water District is a municipal water 
supply and this special study requirement applies to this project.  

o An evaluation of future local and regional water demand will be provided. This will include 
an analysis of existing data/reports of estimated municipal water demand, including the 
adopted Water Master Plan, and how the project would impact other nearby 
communities. 



o The relationship of the proposed storage project to existing and planned infrastructure 
projects will be studied. The study will review the District’s CIP and the Water Master Plan 
and discuss strategies to address water and infrastructure needs.  

Qualified personnel:   
Shane Latimer, PhD CSE, SCS Engineers: Dr. Latimer is an environmental planner, ecologist, and 
toxicologist with over 30 years of experience in environmental assessment, planning, permitting, 
and implementation. His specialty is developing projects that challenge the interface between the 
built and natural environment, including municipal drinking water facilities. These projects often 
require careful assessments of alternatives, impacts, and opportunities to successfully navigate 
the applicable public regulatory processes (e.g., NEPA, local land use, etc.) while ensuring 
environmental integrity. Dr. Latimer has a thorough understanding of engineering concepts and 
practices and is adept at working collaboratively with engineers and other professionals to ensure 
an optimum balance between environmental and engineering constraints. A main area of focus of 
Dr. Latimer’s work during the last 25 years has been planning, permitting, and implementation of 
large projects that require substantial compensatory mitigation of wetlands and waters, as well as 
stand-alone ecological restoration projects. Many of these projects typically include significant 
issues related to species listed under the Endangered Species Act (e.g., salmonid fish), fish 
passage, floodplains, riparian zones, stream flows, stormwater treatment, water rights, and 
ecological integrity, often in the context of water use. 
 
Tim Shell, PE, Senior Engineer, Wallis Engineering:  Mr. Shell has over 30 years’ experience in the 
design and construction of municipal water supply systems, including roles as both a consulting 
engineer and a public works director. Mr. Shell has been responsible for overseeing the 
development and implementation of water master plans for various municipalities and has been 
working with the Corbett Water District on this project for over a year.   
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INTRODUCTION 

The Corbett Water District (District) is currently obtains drinking water from a single surface water 
source. In recent years, this water source has been shown to be vulnerable to wildfires and variability in 
flow rates. The District is proposing to construct a new groundwater well to supplement and provide 
redundancy to its existing surface water source. Preliminary information has indicated that obtaining 
water rights from the Columbia River Basalts aquifer and development of a water supply well with a 
capacity of 500 to 1,000 gallons per minute (gpm) may be a viable option.  

The District has identified a potential site for the proposed well that is located approximately 1 mile west 
of the existing water treatment facility, at the intersection of East Larch Mountain Road and Southeast 
Deverell Road. The proposed location for the well is on privately owned property. The parcel is zoned 
CFU-4 and appears to have been recently logged.  

The purpose of this report is to summarize the proposed well project, and to satisfy the requirements for 
preparation of a Preliminary Engineering Report for the USDA Rural Utilities Service for the Water and 
Waste Disposal program, as outlined in USDA Bulletin 1780-2, a first step to applying for funding for 
the proposed improvements summarized in this report. 

1. PROJECT PLANNING 
The project planning area is shown on the vicinity map included as Exhibit A, and described in detail 
below. 

 Location a)
The District is located in Multnomah County, Oregon at the west end of the Columbia River 
Gorge. Corbett is the principle community served by the District. The Sandy River borders the 
District on the west and southwest. The Columbia River borders on the north, and the area known 
as Larch Mountain borders on the east. The Bull Run watershed is located 15 miles southeast of 
Corbett. The District’s service area is approximately 8.5 miles long, east to west, and 
approximately 3.2 miles wide, north to south. The elevation ranges from approximately 15 feet to 
1,300 feet above mean sea level. The drainages are generally deeply incised and flow to the west 
and southwest to discharge into the Sandy River. 

 Environmental Resources Present b)
The proposed well site is located on property that was previously clearcut. There are no known 
environmental resources present in the project planning area that will affect the design of the 
project. Water rights in the Sandy River basin have been completely allocated. However, this 
project proposes to obtain water rights from the deeper Columbia River Aquifer, which is not 
currently limited by water rights. 

 Growth Areas and Population Trends c)
Currently the districts serves approximately 1083 customers, a population of approximately 3,080. 
According to the Corbett Water Districts Water Master Plan (February 2003, Lee Engineering), a 
slight or no increase in population can be expected for the next 25 years.  

 Community Engagement d)
The District Board of Commissioners meets monthly. Discussions of project planning will occur at 
these meetings, which are open to the public. In addition, project open houses will be held to 
further inform the District residents of the proposed project and obtain public feedback. 

2. EXISTING FACILITIES 
The District currently produces drinking water from a water treatment plant (WTP), which treats water 
from the North Fork and South Fork of Gordon Creek. The WTP includes three slow sand filters, a 
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covered clear well for chlorine disinfection, and a one million-gallon reservoir. The plant is completely 
manually operated; thus the flow rate has to be manually adjusted to meet the demand of the District. 
The WTP is located at the high point in the District’s service area and feeds the distribution network by 
gravity. The distribution system includes 12 pressure reducing valves to separate pressure zones. 

Existing facilities at the proposed well site consist of a 10-inch steel water main in Larch Mountain 
Road. A pressure reducing valve just west of Deverell Road divides two pressure zones. The upper 
pressure zone serves several residences to the east of Deverell Road, and the lower pressure zone serves 
the remainder of the District. 

 Location Map a)
A location map is included as Figure 1 in Appendix A.  

 History b)

The slow sand filters at the WTP were constructed in the 1980’s. One of the filter ponds was 
upgraded in 2004 to a concrete basin filter, along with the construction of the reservoir at the 
WTP. Most of the transmission mains and reservoirs were constructed in the 1950’s and 1960’s. 
Reservoir #6 is an above ground 1 MG steel tank constructed at the Water Treatment Plant in 
2004. Reservoir #1 has been abandoned and disconnected from the system. Reservoir #2 was 
completely restored in 2010 including new controls, piping and epoxy coating inside and out. 
Reservoir #’s 3, 4, 5, and 6 were inspected during the 2018 fiscal year. Reservoir #3 was noted as 
needing an interior overhaul. All other reservoirs passed inspection. There have been no major 
equipment failures or violations of regulatory requirements. Most recently the District received a 
100% rating from OSHA and passed the Oregon Health Authority sanitary survey with a few small 
regulatory issues to correct that were addressed and corrected without any fines or citations. 

 Condition of Existing Facilities c)
In 2003 Lee Engineering, Inc. prepared an Water Master Plan Update, which included a system-
wide evaluation of all water facilities and a list of improvement projects was recommended. Since 
2003, the District has made various improvements to the facilities. The main focus of this PER is 
the addition of a back-up well to provide a redundant water source for additional water during the 
summer months.  

The condition of the existing facilities can be broken down into a) treatment plant, b) transmission 
mains and distribution system, c) storage reservoirs and d) District facilities. Although the current 
water plan (February 2003) does include a list if capital facilities improvements, expenditures have 
recently been related to maintenance and upgrading the water meters to radio read, and no capital 
improvements have been constructed in the last two years. All facilities are suitable for continued 
use and there have been no violations of applicable laws. The water system is entirely gravity fed 
and very efficient energy-wise. 

a) Slow Sand Filter Treatment plant: The treatment plant operates sufficiently. The major 
issue with it is that it is totally manual operation and is labor-intensive. Future 
improvements are planned around automated operation. 

b) Transmission and Distribution Systems: The overall condition of the existing transmission 
mains is “fair”. Portions of the transmission lines are constructed of steel pipe and 50+ 
years old. The significant issue is internal corrosion of the steel pipe that restricts flow 
capacity. Future improvements include relining of some of these mains.  

The overall condition of the distribution system is rated as “fair”. Similar to the 
transmission mains, the main issue with the distribution system is that it is constructed 
primarily with steel pipe, which is susceptible to corrosion. Much of the pipeline 
throughout the District was constructed in the 1950’s and 1960’s and is reaching the end 
of its serviceable life.  
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c) Storage reservoirs: Reservoir #1 has been abandoned and is no longer connected to the 
system Reservoir #2 was completely rebuilt in 2010 and is in good condition. Reservoir 
#’s 3, 4, 5, and 6 were inspected during the 2018 fiscal year. Reservoir #3 was noted as 
needing an interior overhaul. All other reservoirs passed inspection.  

d) District facilities: The existing facilities include District office facilities, and were 
constructed in the early 1950’s. The 2003 Water Plan recommends that the District build a 
new facility due to an assessment that the current  facilities are inefficient for today’s level 
of use.  

 Financial Status of Existing Facilities d)
The District’s current budget is included as Exhibit C. 

 Water/Energy/Waste Audits e)
No water, energy, and/or waste audits have been conducted. 

3. NEED FOR PROJECT 
This project is needed in order to increase the reliability of the District’s water supply, and to provide 
additional capacity during the summer months. The District currently obtains water from a single surface 
source. The recent Eagle Creek Fire burned within miles of the Gordon Creek watershed, threatening this 
source. In addition, in recent years the water supply has been increasingly variable during dry weather, 
and the maximum demand is approaching the supply capacity. There is also concern that in the future 
climate change will impact the reliability of the existing water source. Improving the redundancy and 
resiliency of the District’s water supply is thus of paramount importance. 

 Health, Sanitation and Security a)
The need for this project is to provide a more reliable and resilient drinking water source for the 
District. The primary health concern is the possibility that the existing water supply could be 
depleted during dry periods or impacted by wildfires or other outside influences, leaving the 
District’s customers with no readily available source of drinking water. 

 Aging Infrastructure b)
This project is needed in order to provide reliable uninterrupted water service to the constituents of 
the Corbett Water District. 

 Reasonable Growth c)
According to the 2003 Water Master Plan Update (Lee Engineering), little to no growth is 
expected within the service area for the 20-year planning period. The proposed well will be sized 
at 500 gallons per minute (gpm) to provide redundancy to the existing water source. The system 
will be designed with provisions to allow for an upgrade to 1,000 gpm if additional capacity is 
needed in the future or if the existing water source from Gorden Creek is lost. 

4. ALTERNATIVES CONSIDERED 
The District has evaluated a number of alternatives to improve the resiliency of their water supply(see 
Exhibit XX). Two feasible alternatives are described in this report: the construction of a groundwater 
production well and the construction of an aquifer storage and recovery. Three alternatives were 
considered and dismissed: 

No project: this would fail to provide a reliable drinking water source.  

Expanding the current water source: this is not feasible due to limited water rights in the Sandy 
River basin. 

Additional above ground storage: this option is not cost effective due to the large reservoir that 
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would be required, and because it would not provide redundancy to the single water source. 

The two feasible alternatives are described in detail below. 

 Description a)
Alternative 1 – Production Well at East Larch Mountain Road 

Under this alternative, a groundwater well would be constructed at the upper elevations of the 
District to pump water from the deep Columbia River Basalt (CRB) Aquiferto connect into the 
existing system by gravity flow. The new well would be used only to supplement the system’s 
capacity during summer months, or if there was a failure of the existing water source. Other 
options for groundwater sources and well locations were evaluated in the New Groundwater 
Supply Feasibility Study by SCS Engineers 2019 (Exhibit D) and the Hydrogeologic Study, Corbett 
Water District by Mark Yinger Associates, January 2016 (Exhibit E). Other well locations lower in 
elevation, such as at existing reservoir sites, were found to be infeasible due to the high capital and 
operating cost of pumping water to higher pressure zones. Shallow groundwater sources were also 
found to be infeasible due to over-allocation of water rights. 

According to the New Groundwater Supply Feasibility Study, the only feasible option for a 
groundwater supply well is a 1,000 to 1,300-foot deep well in the CRB aquifer, which is expected 
to yield the needed 500 – 1,000 gpm. A location for the proposed well was found at the 
intersection of East Larch Mountain Road and Deverell Road, about one mile west of the WTP. 
The production well would be constructed with an initial capacity of 500 gpm with an oversize 
casing for an ultimate capacity of 1,000 gpm.  

Alternative 2 – Aquifer Storage and Recovery 

This alternative consists of constructing an aquifer storage and recovery (ASR) well in the CRB 
aquifer. Excess capacity from the District’s surface water source would be pumped into the well 
during wet weather months and extracted during dry weather months if the additional capacity is 
needed. This alternative could be implemented if the production well yield is inadequate. This 
alternative would require the same components as the production well, with additional valves and 
equipment necessary to inject water into the well. 

 Design Criteria b)
The proposed improvements will be designed in accordance with all applicable regulatory 
standards, including the Oregon well construction standards (OAR 690-200 through 690-240) and 
all 7 CFR 1780.57 requirements. 

 Map c)
A site plan of the proposed improvements is included as Exhibit B. 

 Environmental Impacts d)
No environmental impacts have been identified.  

 Land Requirements e)
Both alternatives require approximately 13,000 square feet of property for the well building, 
access driveway, backup generator, and pump to waste pond. This includes a 100-foot radius 
around the proposed well. The District currently does not own land in the vicinity of the proposed 
well, and will need to purchase land prior to the proposed improvements. The current land owner 
has indicated that they would be a willing seller. 

 Potential Construction Problems f)
No significant construction problems are anticipated for the project. However, geotechnical 
investigations will be conducted during design to reduce the risk of subsurface construction 
challenges. 
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 Sustainability Considerations g)

i) Water and Energy Efficiency 
There are no significant water and energy efficiency differences between alternatives. 
However, because the WTP is at a higher elevation than the well, energy recovery may be an 
option for the ASR alternative. Installing a turbine generator into the well casing will be 
considered during final design to recover energy from water flowing from the WTP to the 
well during aquifer recharge. 

ii) Green Infrastructure.  
There are no significant green infrastructure differences between the alternatives. A small 
amount of stormwater will be generated by development of the well site. Stormwater runoff 
will be routed to the pump-to-waste pond and either infiltrated or released into a conveyance 
ditch on East Larch Mountain Road, complying with all local stormwater regulations. 

 Cost Estimates h)
Preliminary capital cost estimates were prepared for both alternatives, and are included in Exhibit 
F and summarized below in Table 1. This estimate includes both construction and non-
construction costs, and is in 2019 dollars (ENR Seattle CCI 12008.39). 

Table 1 – Capital Cost 
Alternative Capital Cost 

Production Well $1,991,000 
ASR Well $2,183,000 

 

Because operations and maintenance costs will be highly dependent upon how much water is 
extracted from or injected into the well, an O&M cost comparison of the two alternatives was not 
evaluated at this time. In general, the O&M costs of Alternative 2 will be higher than Alternative 1 
due to the additional equipment used for water injection. However, total O&M costs for each 
alternative are not expected to be significant. In addition, when the well is used the water treatment 
plant use will decrease, offsetting some of the O&M costs. 

5. SELECTION OF AN ALTERNATIVE 
Because there are no significant non-monetary differences between alternatives, Alternative 1 is the 
preferred alternative due to its lower cost. However, if the well yield is inadequate, Alternative 2 can be 
pursued.  

6. PROPOSED PROJECT (RECOMMENDED ALTERNATIVE) 
The proposed project will be designed to provide a redundant water supply source for the District. 

 Preliminary Project Design a)
The preliminary project design is summarized below for each component. A preliminary site plan 
is included as Exhibit B. 

i) Production Well 
A new production well will be constructed to provide a new water source for the District’s 
customers. The well pump will be sized to provide a flow rate of 500 gpm, which will 
require a 150 to 200 horsepower (hp) motor depending upon the depth to water. An 
equipment building will be constructed to house the mechanical and electrical equipment for 
the proposed well. This will include well discharge piping and valves, disinfection 
equipment, and the electrical and control panels. The equipment building will be 
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approximately 15 by 25 feet, and include two rooms: a disinfection room and a mechanical 
and electrical room.  

The well will connect to the existing water main in Larch Mountain Road. The proposed 
well location is at the boundary of two pressure zones. The upper pressure zone serves 
several houses, and the lower pressure zone feeds the remainder of the District. To minimize 
the total dynamic head of the well pump, the well will be connected to the lower pressure 
zone. A small booster pump will then be used to maintain pressure in the upper pressure 
zone. A variable speed pump will be provided so that the water supply can match the 
demand 

A summary of the proposed well design criteria is shown below in Table 2. 

Table 2 – Production Well Basis of Design 
Design Item Initial Design Value 

Well Depth (bgs) 1400 ft 
Water Level Depth (feet bgs) 800 ft 
Pumping Rate (gpm) 500 
Well Pump Motor Size (HP) 175 

 

ii) Site Improvements 
Site improvements will include an access driveway, fencing, and landscaping. A pump to 
waste storage pond would be required for the ASR alternative to reduce peak flow rates and 
prevent erosion of the drainage ditch ultimately receiving the flow. 

iii) Treatment 
Water treatment will include a sodium hypochlorite injection system. Additional treatment 
requirements, if any, will be determined after testing the water quality from the test well. 
Based on information from another nearby well in the CRB aquifier, additional treatment is 
not anticipated. 

iv) Electrical Service 
Three phase, 480 V electrical service will be required for the proposed well. Three phase 
power is available from PGE service lines along Larch Mountain Road. Sizing of the 
electrical service will be completed during final design when pumps are selected.  

v) Backup Power 
A diesel generator will provide a backup power supply. The generator will be sized to 
handle the full load of the well pump. Due to the remote location the generator will include a 
four-day fuel supply stored in a double contained tank. 

 Project Schedule b)
The design of the improvements is expected to commence in summer 2019. Depending on 
availability of grants and loans, construction is anticipated to begin in 2019/2020, and be 
completed by spring of 2021. See Exhibit G. 

 Permit Requirements  c)
The District is currently pursuing a water rights permit for the proposed groundwater well.  

Multnomah County permits will also be required. A Multnomah County Land Use Compatibility 
Determination will be required for the well. A Conditional Use Permit will be required to allow a 
lot size less than the minimum 80-acre size allowed in the CFU zoning. Creation of a new parcel 
of property for the well site will be administered as a Category 3 Partition. Site Plan Approval and 
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building permits will be required prior to construction. 

 Sustainability Considerations  d)

i) Water and Energy Efficiency 
Well pumps will be designed with variable frequency drives to optimize energy 
consumption and to match the water supply with demand. Well and water treatment plant 
building will comply with the current energy code, which addresses energy efficiency goals. 

ii) Green Infrastructure 
Site improvements will be designed to limit impervious areas and maximize onsite 
infiltration of stormwater. This project will not increase the total impervious by more than 
5,000 square feet compared to existing conditions.  

 Total Project Cost Estimate e)
Preliminary capital cost estimates were prepared including both construction and non-construction 
costs, shown below in Exhibit XX. This cost is in 2019 dollars (ENR Seattle CCI 12008.39). A 
detailed cost breakdown is included in Exhibit XX. 

 Annual Operating Budget f)
The annual operation and maintenance costs (O&M) for the District will increase slightly as a 
result of the proposed improvements. The current staff will be sufficient to operate and maintain 
the additional improved facilities. 

Annual O&M costs will be highly dependent upon how much the District utilizes the proposed 
backup well. For purposes of developing an annual operating budget, it is assumed that the backup 
well will provide 25 MG per year, which is equivalent 10% of the District’s overall annual water 
consumption of 250 MG. 

i. Income: Income will be generated primarily from the sale of water. 

ii. Annual O&M Costs: 

Electrical power $7,500 
Chemical treatment $1,000 
Small Equipment Replacement $5,000/year 
Total Annual O&M Cost: $13,500 
Cost Assumptions: 

1) Well will provide 25 MG of water annually, which is approximately 10% of the 
annual water use. 

2) Electrical power costs based on $.06 per kWh. 
3) Chemical treatment includes chlorine treatment at $.03 per 750 gal. 
4) Operations and maintenance can be provided with existing District personnel. 

iii. Debt Repayments: 

iv. Reserves: 

Debt Service Reserve:  

Short-Lived Asset Reserve:  

7. CONCLUSIONS AND RECOMMENDATIONS 
It is recommended that the Corbett Water District move forward with the detailed engineering of the 
proposed facilities, while simultaneously identifying a funding source for their construction and also 
satisfying all regulatory requirements needed for construction.  
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Exhibit A - Vicinity Map
Corbett Water District

Water Well Feasibility Study
WE:1466A                                    February 2019
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Exhibit B - Well Site Plan
Corbett Water District

Water Well Feasibility Study
WE:1466A                                      February 2019
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EXHIBIT F – COST ESTIMATE 



Prepared by Wallis Engineering February, 2019
WE# 1466A
CONCEPTUAL LEVEL COST ESTIMATE
ITEM NO. BID ITEM DESCRIPTION QTY. UNIT UNIT COST TOTAL COST

1 Well Construction, Development and Testing (16" Casing) 1 LS 610,000$          610,000$          
2 Well Building and Site Improvements 1 LS 777,000$          777,000$          

Mobilization 70,000$           
Well Pump and Appurtenances (200 HP) 278,000$         
Well Building 85,000$           
Site Improvements 25,000$           
Valves and Piping 36,000$           
Electrical and Control Equipment 87,000$           
Electrical Service 23,000$           
Backup Generator 108,000$         
Chlorine Injection System 16,000$           
Booster Pump 30,000$           
Yard Piping and Connection to Existing Water Main 19,000.00$      

1,387,000$       
166,000$          
111,000$          

15,000$            
20,000$            

5,000$              
10,000$            

277,000$          
1,991,000$  

Notes:
1 Costs are 2019 pricing.

2
Assumes a 500 gpm production well with oversized casing for 
future upgrade to 1,000 gpm. 

3
From PumpTech: $174k for pump and column pipe plus $54k 
for cable

4 Romtec prefab CMU bldg, 24'x22' - $60k

Grand Total

Construction Subtotal

WATER WELL FEASIBILITY STUDY
CORBETT WATER DISTRICT

Exhibit E - Preliminary Cost Estimate
Alternative 1- 500 gpm Production Well

Design Engineering (12%)
Construction Engineering (8%)

Water Rights/Permitting
Environmental Studies

Property Acquisition
Reporting

Contingency (20%)

P:\14\1466A Corbett Wtr Well Feasibility Study\400 Design\402 Estimates\Preliminary Cost Estimate FINAL.xlsx



Prepared by Wallis Engineering February, 2019
WE# 1466A
CONCEPTUAL LEVEL COST ESTIMATE
ITEM NO. BID ITEM DESCRIPTION QTY. UNIT UNIT COST TOTAL COST

1 Well Construction, Development and Testing (16" Casing) 1 LS 610,000$          610,000$          
2 Well Building and Site Improvements 1 LS 913,000$          913,000$          

Mobilization 80,000$           
Well Pump and Appurtenances (200 HP) 278,000$         
Well Building 85,000$           
Site Improvements 25,000$           
Valves and Piping 42,000$           
Downhole Control Valve 115,000$         
Electrical and Control Equipment 92,000$           
Electrical Service 23,000$           
Backup Generator 108,000$         
Chlorine Injection System 16,000$           
Booster Pump 30,000$           
Yard Piping and Connection to Existing Water Main 19,000.00$       

1,523,000$       
183,000$          
122,000$          

15,000$             
20,000$             

5,000$               
10,000$             

305,000$          
2,183,000$       

Notes:
1 Costs are 2019 pricing.

2
Assumes a 500 gpm production well with oversized casing for 
future upgrade to 1,000 gpm. 

3
From PumpTech: $174k for pump and column pipe plus $54k for 
cable

4 Romtec prefab CMU bldg, 24'x22' - $60k

5
Pump-to-waste pond will be permitted to drain to ditch on Larch 
Mountain Rd.

Construction Subtotal

Grand Total

WATER WELL FEASIBILITY STUDY

Exhibit E - Preliminary Cost Estimate
CORBETT WATER DISTRICT

Alternative 2- 500 gpm Production Well with Aquifer Storage and Recovery Well

Design Engineering (12%)
Construction Engineering (8%)

Water Rights/Permitting
Environmental Studies

Property Acquisition
Reporting

Contingency (20%)



EXHIBIT G - PROJECT SCHEDULE 



ID Task 
Mode

Task Name Duration Start Finish

2 Prelim Engineering Report 3 mons Tue 1/1/19 Mon 3/25/19

3 Water Rights/Permits 9 mons Mon 4/1/19 Fri 12/6/19

4 County Pre-App Meeting 1 wk Mon 4/22/19 Fri 4/26/19

5 Project Environmental Review/Report, Section 
106 Tribal Consultations

3.5 mons Mon 4/1/19 Fri 7/5/19

7 Prepare Funding Applications 1 mon Wed 5/22/19 Tue 6/18/19

8 Submit PER, ER, Funding App's to USDA 1 wk Mon 7/8/19 Fri 7/12/19

9 USDA Review 1 mon Mon 7/15/19 Fri 8/9/19

10 Respond to PER & ER Comments, Resubmit, 
Final Review

1 mon Mon 8/12/19 Fri 9/6/19

11 USDA Letter of Funding Eligibility 0 mons Fri 9/6/19 Fri 9/6/19

12 USDA Letter of Funding Conditions 2 mons Mon 9/9/19 Fri 11/1/19

13 Project Design, Preparation of Contract 
Documents

6 mons Mon 11/4/19 Fri 4/17/20

14 County Land Use/Building Permits 3.85 mons Thu 1/2/20 Fri 4/17/20

16 Project Advertisement/Bidding 2 mons Thu 4/30/20 Wed 6/24/20

17 USDA Loan Agreement 10 days Thu 6/25/20 Wed 7/8/20

18 Schedule I: Well Construction/Development, 
Flow Test

2 mons Mon 7/13/20 Fri 9/4/20

19 Schedule II: Mechanical, Building, Site 
Development

6 mons Thu 10/1/20 Wed 3/17/21

20 Project Closeout 2 mons Wed 3/17/21 Tue 5/11/21

21 Project Complete 0 days Tue 5/11/21 Tue 5/11/21

9/6

5/11
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Project Summary
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Manual Summary Rollup
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External Tasks

External Milestone

Deadline

Progress

Manual Progress

Corbett Water District
New Water Well

Preliminary Project Schedule
March, 2019

Page 1

Project: Corbett Well Prelim Pro
Date: Wed 3/13/19
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15940 SW 72nd Avenue, Portland, OR 97224  | 503-430-3030 | Fax 503-684-6948 

Environmental Consultants & Contractors 

February 14, 2019 
File No. 04218051.00 
 

DRAFT MEMORANDUM 

 

TO:  Jeff Busto, District Manager Corbett Water District 

CC: Tim Shell, PE, Wallis Engineering 
Jack Wallis, PE, Wallis Engineering 
 

FROM:  Christopher Augustine, RG, CWRE, SCS Engineers 
David Lamadrid, RG, SCS Engineers 
 

SUBJECT:  New Groundwater Supply Feasibility Study 

 

Corbett Water District (CWD) desires to add a groundwater source to introduce redundancy and 
improve flexibility within its existing water supply system that currently relies solely on surface water 
from the South Fork of Gordon Creek in the North Fork Gordon Creek Municipal Water Management 
Area (Water Management Area). This surface water source currently meets municipal water supply 
demands, but the source is sensitive to land management practices, forest fire hazards, and climate 
patterns that threaten its ability to meet current and future demand. Recent statewide drought 
conditions have reinforced the sensitivity of the surface water source and the need for additional 
source capacity to prevent interruption or reduction of water delivery to CWD customers.  

Additional surface water is not available from Gordon Creek, as its remaining flow is protected as an 
instream water right. While developing additional storage or service connections with neighboring 
water providers may be alternatives, a new groundwater supply is the more economical alternative 
source for municipal drinking water to provide redundancy for the CWD system. The feasibility for 
developing a new groundwater supply was previously investigated and presented in Hydrogeologic 
Study Corbett Water District, Mark Yinger and Associates, 2016. That study looked at multiple 
locations within the CWD system, and well construction options for groundwater sources from the 
various aquifers within the CWD service area.  

The primary alternatives to develop a new groundwater source identified in the 2016 study included: 

1. Develop a new groundwater water supply well, or 

2. Pursue Aquifer Storage and Recovery (ASR) using a new water supply well if water quality or 
other conditions limit native groundwater withdrawals to meet CWD municipal water supply 
needs. ASR would provide both additional system capacity and storage for CWD. 

The conclusions of that study were that a new groundwater source would need to be located in the 
eastern portion of the CWD service area and the well would need to be constructed to limit the 
potential for groundwater pumping to effect surface water features; however, those conclusions were 
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based on limited available data in the study area and preliminary conversations with the Oregon 
Water Resources Department (OWRD) regarding a new groundwater right permit.  In 2018, the CWD 
revisited the 2016 study to determine if additional geologic or hydrogeologic data warranted further 
evaluation of a well in the upper portion of the CWD service area.  

Review of additional geologic, hydrogeologic information and newly permitted water rights within the 
service area suggested that a new well was feasible, but would require it to be drilled and 
constructed to limit impacts to surface water.  

This technical memorandum presents SCS Engineers’ (SCS) investigation of the feasibility and 
associated costs for Corbett Water District (CWD) with developing a new groundwater supply source 
for drinking water. The evaluation of the new groundwater supply source is presented in the following 
sections.  

1. Siting Evaluation  

2. Conceptual Well Design 

3. Regulatory Pathway and Framework 

A detailed description of each task is presented below. 

1 SITING EVALUATION 
The primary objective of the siting evaluation was to evaluate the location of a new water supply well 
within the CWD distribution system and service area. Previous discussions regarding the preferred 
location identified that a feasible location would need to meet the following requirements:  

• Located in the upper CWD service area near the water treatment plant 
• Be located as far as practical from surface water drainages 
• Allow CWD to establish ownership or long term easements of the property 
• Meet regulatory requirements under OAR 333-061 

Based on review of these requirements and available sites the preferred location was identified at 
the intersection of East Larch Mountain Road and SE Deverell Road (Figure 1). The site is located 
near the top of the CWD service area, which is a gravity fed water distribution system with a majority 
of its customers hydraulically below the proposed well location elevation in their system. 

Site reconnaissance suggested that the site was suitable to meet all set back requirements of the 
OAR 333-061-0050(1) for a new drinking water supply well and those required under OAR 690 – 
210 which include the following:  

• 100 feet required ownership or easement around well  
• 100 feet setback from sewage disposal, solid waste, etc. 
• 50 feet setback from septic tanks and pipes  
• 50 feet setback from concentrated feeding animal operations (CAFO)  
• 500 feet setback from hazardous waste storage.  
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A site plan for the well and supporting infrastructure that meets the setback requirements was 
prepared by Wallis Engineering (2019).  

2 CONCEPTUAL WELL DESIGN 
This section presents a summary of the geologic and hydrogeologic description of the CWD Water 
Management Area and the target aquifer, the conceptual well design, and planning level cost 
estimates for drilling and testing.  

Geology and Hydrogeology 
The geology within the vicinity of the CWD service area is complex and significant geologic influences 
include the following:  

• Ancestral Columbia River and Columbia River tributaries 
• Boring lava eruptions 
• Subsidence of the Portland Basin   
• Missoula cataclysmic floods 
• Eruption of the flood basalts of Columbia River Basalt Group (CRBG) 
• Uplift and volcanism of the Cascade Range.  

Figure 2 is a compilation geologic map, and Figures 3 and 4 are generalized geologic cross­ sections 
presented in the 2016 study by Mark Yinger and Associates. The geologic map is based on a U.S. 
Geologic Survey map of the Washougal Quadrangle (Evarts, et. al, 2103) and a Washington 
Department of Natural Resources map of the Vancouver Quadrangle (Phillips, 1987). The following 
description of the geology generally proceeds from the oldest rocks to the youngest:  

• Western Cascade Volcanics 
• Columbia River Basalt Group (CRBG) 
• Troutdale Formation  
• High Cascade Volcanics and Boring Lava. 

The geology and hydrogeology was described in detail in the previous study by Mark Yinger and 
Associates, 2016.  Based on the interpretations in the previous investigation and subsequent review 
of additional geologic and hydrogeologic information not included in the 2016 study, the CRBG is the 
target aquifer for a new groundwater source for the CWD.  The basement rocks of the Western 
Cascade Volcanics are not considered as a source or pertinent to the well design. A summary of the 
units that will need to be considered for the well design and drilling program are provided below.  

Columbia River Basalt Group 
The early to middle Miocene Grande Ronde Basalt flows of the CRBG overlie the rocks of the 
Western Cascades on an erosional unconformity. The CRBG consist of a sequence of multiple flood 
basalt flows that emanated from vents in eastern Washington, Oregon and Idaho. In the Portland 
Basin, the CRBG consists of the basalt flows from Grande Ronde Basalt and Wanapum Basalt. The 
Grande Ronde and Wanapum flows consists of up to 50 individual flood basalt flows ranging from in 
thickness from 40 to 100 feet (Conlon et al., 2005; Gannett and Caldwell, 1998).  The CRBG are 
only exposed east of Corbett Station, on the lower portion of the steep slope that rises from the 
shore of the Columbia River. Where exposed they have an approximate total thickness of 1,200 feet 
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above ground surface; however, based on available information from well logs and geologic reports 
in and around the Portland Basin, the CRBG has an approximate thickness of up to 2,200 feet 
(Conlon et al., 2005).  

Numerous studies of CRBG aquifers have been conducted within the Columbia and Portland Basins 
to better understand their hydraulic characteristics and to develop a model of how various factors 
(e.g., CRBG flow physical characteristic/properties, tectonic features/properties, erosional features, 
climate, etc.) interact to create and govern the CRBG as a confined groundwater system. These 
studies have found that the CRBG hosts a series of confined aquifers collectively referred to as the 
“CRBG aquifer system.” One of the overall significant findings of these studies is the general 
similarity of the hydrogeologic characteristics, properties, and behavior of the CRBG aquifers across 
this region.    

It is widely agreed that within CRBG aquifers, given the typical distribution and physical 
characteristics of CRBG intraflow structures, groundwater primarily resides within the interflow 
zones. An interflow zone (Figure 5) is defined as the flow top of one flow and the flow bottom of the 
overlying flow (plus interbedded sediment). CRBG interflow zones are tabular, laterally extensive, 
bodies that have physical properties conducive to forming an aquifer. The properties of interbedded 
sediments can either enhance (e.g., sandstone and conglomerate) or inhibit (e.g., mudstone and 
paleosols) groundwater storage and movement within this zone. The undisturbed, laterally extensive, 
dense interiors of CRBG flows typically act as confining units and account for the confined behavior 
exhibited by most CRBG aquifers. In many areas around the Columbia Plateau, artesian (flowing) 
conditions within the CRBG aquifer system have been encountered, including in wells drilled by the 
City of Portland at the Bull Run Reservoirs (Appendix A).   

Water supply wells completed in the CRBG are typically highly productive and provide yields of 1,500 
gallons per minute (gpm) or more and are a regional groundwater source and target for storage of 
surface water using ASR for municipal water suppliers like Tigard, Tualatin, Tualatin Valley Water 
District, Beaverton, and Salem further to the south. However, there are several processes that can 
modify the specific, and overall, hydraulic behavior of CRBG aquifers and aquitards. These include 
tectonic fracturing forming faults and joints, folding, secondary mineralization, and construction of 
uncased water wells through multiple CRBG aquifers.  Another critical aspect with regards to 
interflow zones, that is not commonly recognized, is their potential lateral variability. For example, 
thick flow top breccias are known to abruptly end with a much thinner normal flow top taking its 
place. These intraflow structures and variations can result in radically changing the hydraulic 
properties and behavior of individual CRBG aquifers.  Currently, it is not possible to predict the 
distribution and extent of CRBG flow top and flow bottom features.  

Numerous faults are present within the CWD service area (see Figure 2).  Faults have been found to 
affect the CRBG aquifer system in a number of ways including: 

• Forming barriers to the lateral and vertical movement of groundwater; a series of faults can 
create hydrologically isolated areas. 

• Providing a vertical pathway (of varying length) for groundwater movement allowing otherwise 
isolated CRBG aquifers to be in direct hydraulic communication. 

• Exposing interflow zones and creating local opportunities for aquifer recharge and/or 
discharge.  
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• The effect of faults within the project area are unknown, but are suspected, to act as barriers 
to groundwater flow in the CRBG aquifer system based on the interpreted offset in mapped 
geologic faults (Evarts et al., 2013; Beeson, Tolan and Anderson,1989; Phillips, 1987). 

• Compartmentalizing individual aquifers (i.e., creating a groundwater reservoir of limited 
lateral extent that is bounded on all sides and limiting water production capacity).  

Lastly, a number of different secondary processes that occur after emplacement of the basalt flow 
can change the physical characteristics of CRBG interflow zones. Secondary processes 
fundamentally change the original physical (and hydraulic) characteristics of CRBG flow tops and 
flow bottoms (i.e. the interflow zones), typically lowering their permeability.  

The two most important of these processes are paleosol development and secondary mineralization 
and precipitation. Paleosol development occurs between emplacement of CRBG flows, through the 
weathering and chemical breakdown of the glassy vesicular flow top which leads to soil formation. 
This process typically alters and destroys the original physical texture of a portion of the flow top as 
well as most of its original permeability. Within the CWD service area, paleosol development would 
be anticipated to occur on the uppermost Sentinel Bluffs member flow of the Grande Ronde Basalt 
(i.e. Vantage Horizon). The Vantage Horizon is relatively thin in the Portland Basin.  

After the emplacement and burial of the CRBG flows, secondary minerals (e.g., silica, 
cryptocrystalline quartz, calcite, zeolite, pyrite, clay minerals, etc.) can form or precipitate to partially 
or completely fill existing voids within interflow zones. This process also is important in sealing the 
cooling fractures in the dense flow interiors. The net effect of secondary mineralization on CRBG 
interflow zones is a reduction, ranging from slight to total, in the permeability of these zones that 
limits groundwater flow. 

Basin Fill Deposits - Troutdale Formation 
From late Miocene through the Pliocene the Portland Basin subsided and was filled with fluvial and 
lacustrine sediments transported into the basin by the Columbia River and streams flowing off the 
Cascade Range (Evarts, Et al, 2013). In the CWD service area, the basin-fill sediments are mapped 
as the hyaloclastic sandstone member of the Troutdale Formation and are present at the surface, 
except where covered by a thick deposit of Quaternary loess and volcanic rocks of the High 
Cascades. Beds and lenses of conglomerate occur within the hyaloclastic sandstone. The 
hyaloclastic sandstone member may be as thick as 600 feet. Most of the wells in the CWD service 
area are completed in the hyaloclastic sandstone member (Troutdale aquifer) and are low yielding 
wells capable of supporting exempt uses (i.e., domestic water supply). The hyaloclastic sandstone 
member is considered a confining unit in other parts of the Portland Basin and is correlative to the 
Willamette confining unit of Gannett and Caldwell (1998).   

High Cascade Range Volcanics and Boring Lavas 
Pliocene to Pleistocene age basalt and basaltic andesite flows overly the hyaloclastite sandstone 
member in the eastern third of the CWD service area, generally east of Crown Point.  Chamberlain 
Hill in the northwest corner of the CWD service area  is a vent  from  which basalt lava flows and 
cinders erupted  during  the  Pleistocene  (Evarts,  Et  al,  2013). Basalt from Chamberlain Hill has 
been dated at 1.16 million years. This vent is grouped with the many other vents of the Boring 
Volcanic Field in the Portland Basin and northwestern Oregon. 



DRAFT MEMORANDUM 
February 14, 2019 
Page 6 

 

Several basalt flows have been described as interbedded with the Troutdale Formation (Tolan and 
Beeson, 1984; Evarts, Et al, 2013).  High Cascades volcanics cap the ridge south of Howard Canyon 
and have an apparent thickness of approximately 400 feet. Wells up to 215 feet deep northeast of 
the east end of the study area and  south of  Pepper  Mountain  do  not  fully penetrate the High 
Cascade flows. Yields in wells completed in the High Cascade volcanics and Boring Lavas are 
relatively lower than those completed in CRBG, suggesting limited potential as a municipal supply 
source. 

Regulatory Well Siting and Construction Limitations 
The OWRD has specific rules for the Sandy River Basin under OAR 690-503 that limit the 
development of groundwater and surface waters for municipal, domestic, industrial and agricultural 
uses. The OWRD developed the Sandy River Basin program to manage and protect instream flows in 
the Sandy River Basin, which was identified as being over appropriated. Additionally, all groundwater 
within the shallow Troutdale aquifer or any well within a ¼-mile of a drainage or tributary of the 
Sandy River is considered to be in direct hydraulic connection with surface water and therefore 
would interfere or capture groundwater that would otherwise discharge to surface water.  

The specific objectives of the Sandy Basin Program are as follows: 

1.  Uphold existing legislative withdrawals and grants, and state scenic waterway 
designations, consistent with statutory direction. 

2.  Protect existing rights. 

3.  Maintain and enhance instream and scenic values in the Sandy River Scenic Waterway 
and Columbia Gorge and throughout the Sandy Basin by limiting new out-of-stream 
appropriations from natural summer flows, and protecting remaining instream flows in the 
Sandy River main stem and its tributaries. 

4.  Minimize groundwater/surface water hydraulic interference. 

5.  Condition permits to regulate future use of groundwater in areas of documented declines 
near the city of Sandy. 

Permits to use groundwater may be issued only for the following classified uses: 

1.  Except as provided in sections (2) and (3) of this rule, the groundwater resources of the 
Sandy Basin are classified for commercial, group domestic, industrial, irrigation, mining, 
municipal, and statutorily exempt groundwater uses. 

2.  Groundwater from the shallow Troutdale aquifer is classified for exempt uses only (within 
the Sandy-Boring Groundwater Management Area), such as . . . .?. 

3.  Groundwater hydraulically connected to, and within ¼- mile of, surface water shall be 
classified for the same uses as the surface water source and for uses exempted by ORS 
537.545. 
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The statutory requirements of the Sandy Basin Program limit the ability to develop groundwater 
within the CWD service area; however, many of the requirements can be addressed by selection of 
the water supply well location and the proper design and construction of the water supply well. The 
well would need to be constructed in an aquifer other than the shallow Troutdale aquifer and that 
isn’t hydraulically connected to surface water (i.e. a deeper, confined aquifer).  The new groundwater 
permit authorizing the use of groundwater also would be conditioned to limit groundwater declines 
observed in aquifers in the Sandy-Boring Groundwater Management Area.  

Given these limitations, the CRBG is the hydrogeologic unit that a new water supply well would 
target. Recharge and hydraulic connection to surface water bodies of the CRBG appear to be limited 
by the low permeability of the clay and claystone that is generally present immediately overlying the 
CRBG hydrogeologic unit(s) and the dense flow interiors between the individual interflow zones 
within CRBG. The target interflows for the water supply within the CRBG system would be within the 
Grande Ronde of the CRBG, below the Vantage Horizon interbed. The deeper Grande Ronde basalt is 
typically highly productive in the Portland Basin and is a regionally productive unit for municipal 
water supply wells as well as ASR wells.  

Demonstrated capacity at wells within the CWD service area (MULT 74054) and other nearby wells 
(CLAC 963) indicate that the CRBG is capable of the high yields needed to provide redundancy to the 
CWD water supply system. Additionally, the OWRD has recently approved a groundwater 
authorization for a CRBG well located within the service area and adjacent to the Sandy River. The 
conceptual design of a new water supply well completed within the CRBG is presented in the next 
section.  

CRBG Well Design 
The design of the new water supply well includes the following key components that affect both 
initial capital construction costs, operation and maintenance, and life cycle costs of the well:  

• Well Depth  
• Target production rate (i.e. pump size) 
• Annular seal depth 
• Production casing depth 
• Production casing materials 
• Liner materials (if needed) 
• Pumping water level  
• CRBG borehole wall stability. 

Available geologic and hydrogeologic information indicates that the target CRBG aquifer will be 
encountered below 800 feet bgs. This would be the approximate target depth for the production 
casing and the annular seal depth.  Based on the inferred thickness of the CRBG units in the vicinity 
of the CWD service area, the total well depth would be approximately 1,400 feet below ground 
surface (bgs).  (See Appendix A).  Previous interpretations of the CRBG presented by Conlon et. al. 
(2005) inferred a thickness in excess of 1,600 feet in the CWD service area. However, water quality 
in the deeper CRBG typically has naturally occurring high total dissolved solids and fluoride 
concentrations and other adverse water quality conditions that may not be acceptable for drinking 
water use without treatment (Steinkampf and Hearn, 1996; Stienkampf, 1989). 
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The anticipated static water level and pumping water level are anticipated to be above the bottom of 
the seal, assuming confined aquifer conditions.   

Our conceptual well design assumes that stable borehole conditions will be encountered during 
drilling. Wells completed in the CRBG in the Portland Basin have historically been completed open 
borehole below the bottom of the casing; however, in some instances liners have been installed 
where the pump intake was installed below the bottom of the production casing and/or where 
unstable borehole conditions (i.e. caving/collapse) were observed. There are no data available to 
anticipate if borehole instability will be an issue in a CRBG well in the CWD service area.  

The 2016 study suggested drilling a smaller diameter test well rather than drill a larger production 
well given the unknowns identified in the report and a target production capacity of 500 gpm. While 
cost savings are realized by drilling a smaller diameter well designed to meet the minimum 
requirements for the anticipated system demand of 500 gpm, the drilling and testing of a larger 
diameter well results in long term cost savings to develop the additional supply.  Table 1 shows the 
estimated costs for a well capable of 1,000 gpm (16-inch diameter) and a well constructed to 
support 500 gpm (10-inch diameter). Driller’s estimated costs are included as Attachment B.  

Long-term cost savings for the higher initial capital costs of a large diameter well are realized if the 
the well is capable of the design capacity of the production well of 1,000 gpm.  Specifically, if a 
smaller diameter well were drilled and a second well was necessary to meet CWD goals, the costs 
would be more than double the initial capital cost for the larger diameter well for additional 
permitting, infrastructure (i.e. new well house, distribution piping), testing, and changes to the 
distribution system operation and controls for a second well. On this basis, SCS recommends that 
the CWD consider drilling, construction and testing of the larger diameter well to allow additional 
redundancy and flexibility of the new water supply source in the future.  

Planning level costs presented in Table 1 also includes engineering and consulting costs anticipated 
as part of the well installation, construction and testing program including:  

• Technical specifications, bid documents and contracting support 
• Construction Management/Field Oversight 
• Reporting 
• Permitting. 

These four tasks are required to ensure that the well is constructed as designed to meet Oregon 
Health Authority (OHA) and OWRD well requirements and that the new groundwater source will be 
approved and permitted as a new municipal water supply.  A detailed description of the permitting 
requirements is provided in the next section.  

3 REGULATORY FRAMEWORK AND PATHWAY 
This section describes (1) the regulatory pathway and “next steps” to apply for a new groundwater 
right for developing the new water supply well, and (2) the plan submittal and review for a new 
drinking water source required by OHA. 

The regulatory pathway to developing the new source includes the following: 

• Multnomah County Land Use Compatibility (LUCs) Review 
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• OHA plan review  
• Water rights permitting. 

The LUCs is required as part of the OHA plan review and water rights permitting process. The LUCs is 
a form used by a state agency and local government to determine whether a land use proposal is 
consistent with local government’s comprehensive plan and land use regulations. A more detailed 
description of the requirements for the OHA plan review and water right process is provided below. 

OHA Plan Review  
The OHA requires the following be submitted and approved prior to adding a water supply well to an 
existing system:  

• Plans prepared by an Oregon Professional Engineer or an Oregon Registered Geologist be 
submitted prior to construction of the well  

• A LUCs with approval from the local planning authority (i.e., Multnomah County), which is also 
required for the water right application.  

• A copy of the water right permit authorizing the proposed use from OWRD 
• The appropriate plan review fee.  

If the new water supply well is an “exploratory well” then the required plan review can be performed 
after the well is tested and a water right is obtained; however, it is recommended to provide the 
proposed well construction for OHA review and consult with OHA to ensure (1) that it meets minimum 
standards, (2) the location and site plan meets all set back requirements, and (3)ownership and 
control are demonstrated prior to drilling, installation and construction of the well.  Given the location 
and proposed construction SCS does not anticipate any issues with the proposed project.  

Once the well is drilled, constructed and tested, the following is required to be submitted as part of 
the plan review process: 

• Well drillers’ report – documenting the well construction. Results of a long-duration pumping 
test (i.e. 72 hours) to determine aquifer hydraulic properties, proper sizing of the pumping 
system, and estimate anticipated operating conditions. 

• Water quality testing to support a community water system. 

The OHA plan review of the constructed well is to ensure that the well was constructed to meet 
surface seal requirements to be protective of groundwater quality, the well is capable of sustaining 
the proposed well yield and that water quality is suitable for drinking water purposes and meets all 
primary and secondary safe drinking water act maximum contaminant levels (MCLs) for regulated 
contaminants. The report documenting the well construction and testing outlined in Table 1 will 
support the OHA permitting requirements.  

Water Right Permitting  
As noted previously, a groundwater right authorizing municipal uses will be needed for the new water 
supply well. Most water rights are obtained in a three-step process. The CWD must apply to the 
OWRD for a permit authorizing the use of groundwater. The permit application will be reviewed to 
determine if groundwater is available and the requested use is allowed within OWRD rules. This 
review will include the potential for injury to existing water users, water availability, and the potential 
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for hydraulic connection with surface water. If no concerns or limitations are identified, the OWRD 
will provide a proposed final order, with approval of the final order after a public comment period.  
 
While the 2016 study and subsequent re-evaluation of the hydrogeology and conversations with 
OWRD staff about groundwater availability in the CWD service area suggests that the CRBG is a 
viable source, SCS recommends a pre-application meeting with OWRD staff to avoid any issues 
related to groundwater availability, hydraulic connection, or other regulatory concerns with the 
proposed project. Additional hydrogeologic information to support OWRD approval of the 
groundwater right could be identified and or presented as part of the initial consultation to support 
the permit application. Typically, taking this additional step prevents delays in approval of the permit 
if the OWRD requires additional information as part of the initial groundwater section review. 
 
Initiating the permitting process before well construction decreases the time required to bring the 
well into operation. However, beginning the permitting process ahead of construction of the well may 
result in added costs should the well not meet CWD project objectives and goals. This is a minor risk 
relative to the construction costs for developing an alternative source for additional system capacity 
and/or storage. If CWD begins permitting after drilling, construction and testing of the well, this could 
result in delays to bring the well into operation.  The maximum time for OWRD to approve a new 
groundwater permit is approximately 180 days under statute. This period may be longer if a 
contested case hearing is required prior to OWRD issuing the final order.   
 
After the groundwater permit is issued the CWD must begin to construct a water system and begin 
putting water to the beneficial use within a certain time frame stipulated in the water right (i.e. the 
“C”-date). Typically this period is 5 years to demonstrate the water has been put to beneficial use. It 
is important to note that the permit will stipulate certain conditions that will also need to be met, 
such as annual water level monitoring, water use reporting, total and instantaneous pumping rates 
and volumes and other conditions. Once the claim of beneficial use is submitted and successfully 
demonstrates use and that conditions were met, a water right certificate will be issued by the OWRD 
and the water right will be “perfected”. 

Lastly, should the CWD pursue operation of the well as an ASR well, an additional limited license 
would be required per OAR-690-350. This is a separate permitting process required by the OWRD for 
implementation of ASR testing.  An ASR Limited License application requires additional information 
and supporting documentation outlining the proposed testing program including operational plans, 
quality assurance and quality control plans, water level monitoring, water quality monitoring and an 
annual report outline. Additionally, the 2016 hydrogeologic study and the well construction report will 
need to be expanded to evaluate additional considerations for ASR. Additional elements include 
aquifer response to ASR, potential resource problems, source water and groundwater geochemical 
compatibility, and recoverability of the stored water. Costs for developing the ASR system can be 
developed if the CWD pursue that option after drilling, testing and construction of the well.  
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Table 1. Planning Level Costs for a New Water Supply Well  

Contractor Task  
16-inch 

Diameter Well 
(1000 gpm) 

10-inch 
Diameter Well 

(500 gpm) 

Mobilization $40,000 $26,500 
Drill/Install Temporary Conductor Casing $5,800 $4,200 
Drill Upper Borehole $198,000 $142,500 
Furnish/Install Production Casing (+2 to 800 ft bgs) $85,000 $49,600 
Grout Surface Seal (0 to 200 ft bgs) $47,000 $38,400 
Drill Open Hole (800 -1400 ft bgs) $144,000 $87,000 
Well Development $5,000 $4,760 
72 Hour Pumping Test $56,500 $23,600 
Perform Final Disinfection  $5,200 $4,000 
Demobilization $25,000 $12,000 

Drilling Contractor Totals1,2 $611,500 $392,560 

                      SCS Engineering Consulting Support 

Bid Package/Technical Specifications $15,000 $15,000 
Construction Oversight $25,000 $20,000 
Permitting Support  $15,000 $15,000 
Reporting $10,000 $10,000 

Engineering/Consulting Support Totals  $65,000 $60,000 
 

Project Totals $676,500 $452,650 
Cost of Additional Capacity ($/gal)3 $675.5/gal $905.3/gal 

 
 
Notes:  
gpm = gallons per minute 
ft bgs = feet below ground surface 
Estimated capacity and casing and pump size based on recommendations in Driscoll (1986) 
1 Drilling contractor costs assume standard construction well casing and liner materials of low-
carbon steel.  High Strength Low Alloy (HSLA) well casing and liner materials would extend the 
anticipated life of the well and cost ~ 25 percent more relative to low carbon steel.  Steel and fuel 
prices subject to change. 
2 Drillers quotes in Appendix B were developed assuming a 1300 ft bgs deep well; SCS added an 
additional 100 ft to our estimate above. 
 3 Cost per gallon assumes the wells can meet the design production rate of 1000 gpm or 500 gpm. 
Costs only account for initial capital cost outlay for drilling, construction, testing, and permitting of 
the well. 
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APPENDIX A COLUMBIA RIVER BASALT WELL LOGS 
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http://or.water.usgs.gov/projs_dir/crbg/data/wells/mult_____5/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mult_falls/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/odot_tb801/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash__7691/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash___886/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash___330/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash__6150/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash__5586/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_52537/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_10694/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_51495/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54507/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_58003/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_51903/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_58802/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash___315/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/yamh__1690/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/yamh___886/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/yamh___885/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac__3477/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac___115/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac__3153/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac__3869/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac__3526/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_14454/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_15585/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac__4488/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_50840/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_18421/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_20275/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_20274/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_59769/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_59817/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53023/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari____70/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53584/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53583/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53582/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_57164/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wern_14-21/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/bagd_23-28/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/polk_51006/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/polk_51007/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/polk_51122/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/polk_51369/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/polk_51243/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54875/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_52013/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54894/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54106/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53996/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54238/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_53350/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54078/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mari_54501/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/odot__1490/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/linn_51763/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash___717/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55816/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_61621/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_61622/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_61319/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_58005/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55918/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash__9054/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54147/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54148/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54149/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55007/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55123/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55297/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54552/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_56000/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55298/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55124/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55999/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54148/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_54553/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55008/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55004/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55009/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55125/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55299/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_56200/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55005/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55121/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55126/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55300/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_56201/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55006/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55122/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55166/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_55998/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/wash_56202/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_54464/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_54800/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_56872/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_58434/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac_58435/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mult_72560/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mult_72561/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/mult_72559/index.html
http://or.water.usgs.gov/projs_dir/crbg/data/wells/clac___935/index.html














Geologic Log For Site CLAC 54800
NWIS Site ID: 452646122092301
OWRD Log ID: CLAC 54800
Well location: 01S/05E-35ABB01
Depth drilled, in feet below land surface: 584
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 693.69

Logged by: M. H. Beeson
Date drilled: 01/07/1999

llorzol
Stamp



Geologic Log For Site CLAC 54800
NWIS Site ID: 452646122092301
OWRD Log ID: CLAC 54800
Well location: 01S/05E-35ABB01
Depth drilled, in feet below land surface: 584
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 693.69

Logged by: M. H. Beeson
Date drilled: 01/07/1999

llorzol
Stamp



Geologic Log For Site CLAC 54800
NWIS Site ID: 452646122092301
OWRD Log ID: CLAC 54800
Well location: 01S/05E-35ABB01
Depth drilled, in feet below land surface: 584
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 693.69

Logged by: M. H. Beeson
Date drilled: 01/07/1999

llorzol
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Geologic Log For Site CLAC 58434
NWIS Site ID: 452646122090501
OWRD Log ID: CLAC 58434
Well location: 01S/05E-35ABA01
Depth drilled, in feet below land surface: 759.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 876.32

Logged by: M. H. Beeson
Date drilled: 11/01/2002

llorzol
Stamp



Geologic Log For Site CLAC 58434
NWIS Site ID: 452646122090501
OWRD Log ID: CLAC 58434
Well location: 01S/05E-35ABA01
Depth drilled, in feet below land surface: 759.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 876.32

Logged by: M. H. Beeson
Date drilled: 11/01/2002

llorzol
Stamp



Geologic Log For Site CLAC 58434
NWIS Site ID: 452646122090501
OWRD Log ID: CLAC 58434
Well location: 01S/05E-35ABA01
Depth drilled, in feet below land surface: 759.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 876.32

Logged by: M. H. Beeson
Date drilled: 11/01/2002

llorzol
Stamp
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Geologic Log For Site CLAC 58434
NWIS Site ID: 452646122090501
OWRD Log ID: CLAC 58434
Well location: 01S/05E-35ABA01
Depth drilled, in feet below land surface: 759.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 876.32

Logged by: M. H. Beeson
Date drilled: 11/01/2002

llorzol
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Geologic Log For Site CLAC 58434
NWIS Site ID: 452646122090501
OWRD Log ID: CLAC 58434
Well location: 01S/05E-35ABA01
Depth drilled, in feet below land surface: 759.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 876.32

Logged by: M. H. Beeson
Date drilled: 11/01/2002

llorzol
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Geologic Log For Site CLAC 58435
NWIS Site ID: 452650122091701
OWRD Log ID: CLAC 58435
Well location: 01S/05E-26DCC01
Depth drilled, in feet below land surface: 649.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 731.64

Logged by: M. H. Beeson
Date drilled: 10/14/2002

llorzol
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Geologic Log For Site CLAC 58435
NWIS Site ID: 452650122091701
OWRD Log ID: CLAC 58435
Well location: 01S/05E-26DCC01
Depth drilled, in feet below land surface: 649.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 731.64

Logged by: M. H. Beeson
Date drilled: 10/14/2002

llorzol
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Geologic Log For Site CLAC 58435
NWIS Site ID: 452650122091701
OWRD Log ID: CLAC 58435
Well location: 01S/05E-26DCC01
Depth drilled, in feet below land surface: 649.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 731.64

Logged by: M. H. Beeson
Date drilled: 10/14/2002

llorzol
Stamp



Geologic Log For Site CLAC 58435
NWIS Site ID: 452650122091701
OWRD Log ID: CLAC 58435
Well location: 01S/05E-26DCC01
Depth drilled, in feet below land surface: 649.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 731.64

Logged by: M. H. Beeson
Date drilled: 10/14/2002

llorzol
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Geologic Log For Site CLAC 58435
NWIS Site ID: 452650122091701
OWRD Log ID: CLAC 58435
Well location: 01S/05E-26DCC01
Depth drilled, in feet below land surface: 649.5
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 731.64

Logged by: M. H. Beeson
Date drilled: 10/14/2002

llorzol
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Geologic Log For Site MULT 72559
NWIS Site ID: 452909122050901
OWRD Log ID: MULT 72559
Well location: 01S/06E-17AAD01
Depth drilled, in feet below land surface: 615
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1266.91

Logged by: M. H. Beeson
Date drilled: 12/23/2003

llorzol
Stamp



Geologic Log For Site MULT 72559
NWIS Site ID: 452909122050901
OWRD Log ID: MULT 72559
Well location: 01S/06E-17AAD01
Depth drilled, in feet below land surface: 615
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1266.91

Logged by: M. H. Beeson
Date drilled: 12/23/2003

llorzol
Stamp



Geologic Log For Site MULT 72559
NWIS Site ID: 452909122050901
OWRD Log ID: MULT 72559
Well location: 01S/06E-17AAD01
Depth drilled, in feet below land surface: 615
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1266.91

Logged by: M. H. Beeson
Date drilled: 12/23/2003

llorzol
Stamp



Geologic Log For Site MULT 72559
NWIS Site ID: 452909122050901
OWRD Log ID: MULT 72559
Well location: 01S/06E-17AAD01
Depth drilled, in feet below land surface: 615
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1266.91

Logged by: M. H. Beeson
Date drilled: 12/23/2003

llorzol
Stamp



Geologic Log For Site MULT 72560
NWIS Site ID: 452656122085701
OWRD Log ID: MULT 72560
Well location: 01S/05E-26DDB01
Depth drilled, in feet below land surface: 690
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 756.86

Logged by: M. H. Beeson
Date drilled: 12/13/2003

llorzol
Stamp



Geologic Log For Site MULT 72560
NWIS Site ID: 452656122085701
OWRD Log ID: MULT 72560
Well location: 01S/05E-26DDB01
Depth drilled, in feet below land surface: 690
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 756.86

Logged by: M. H. Beeson
Date drilled: 12/13/2003

llorzol
Stamp



Geologic Log For Site MULT 72560
NWIS Site ID: 452656122085701
OWRD Log ID: MULT 72560
Well location: 01S/05E-26DDB01
Depth drilled, in feet below land surface: 690
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 756.86

Logged by: M. H. Beeson
Date drilled: 12/13/2003

llorzol
Stamp



Geologic Log For Site MULT 72560
NWIS Site ID: 452656122085701
OWRD Log ID: MULT 72560
Well location: 01S/05E-26DDB01
Depth drilled, in feet below land surface: 690
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 756.86

Logged by: M. H. Beeson
Date drilled: 12/13/2003

llorzol
Stamp



Geologic Log For Site MULT 72560
NWIS Site ID: 452656122085701
OWRD Log ID: MULT 72560
Well location: 01S/05E-26DDB01
Depth drilled, in feet below land surface: 690
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 756.86

Logged by: M. H. Beeson
Date drilled: 12/13/2003

llorzol
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Geologic Log For Site MULT 72561
NWIS Site ID: 452649122092501
OWRD Log ID: MULT 72561
Well location: 01S/05E-26CDD01
Depth drilled, in feet below land surface: 675
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 710.62

Logged by: M. H. Beeson
Date drilled: 12/18/2003

llorzol
Stamp



Geologic Log For Site MULT 72561
NWIS Site ID: 452649122092501
OWRD Log ID: MULT 72561
Well location: 01S/05E-26CDD01
Depth drilled, in feet below land surface: 675
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 710.62

Logged by: M. H. Beeson
Date drilled: 12/18/2003

llorzol
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Geologic Log For Site MULT 72561
NWIS Site ID: 452649122092501
OWRD Log ID: MULT 72561
Well location: 01S/05E-26CDD01
Depth drilled, in feet below land surface: 675
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 710.62

Logged by: M. H. Beeson
Date drilled: 12/18/2003

llorzol
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Geologic Log For Site MULT 72561
NWIS Site ID: 452649122092501
OWRD Log ID: MULT 72561
Well location: 01S/05E-26CDD01
Depth drilled, in feet below land surface: 675
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 710.62

Logged by: M. H. Beeson
Date drilled: 12/18/2003

llorzol
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Geologic Log For Site MULT 72561
NWIS Site ID: 452649122092501
OWRD Log ID: MULT 72561
Well location: 01S/05E-26CDD01
Depth drilled, in feet below land surface: 675
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 710.62

Logged by: M. H. Beeson
Date drilled: 12/18/2003

llorzol
Stamp
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Geologic Log For Site MULT FALLS
NWIS Site ID: 453418122064901
OWRD Log ID: MULT FALLS
Well location: 01N/06E-18ACB
Depth drilled, in feet below land surface: 1662
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1662

Logged by: T. L. Tolan



dense interior - colonnade

flow 2
normal flow top
dense interior - entablature

dense interior - colonnade

claystone interbed

flow 3
normal flow top

dense interior - entablature

dense interior - colonnade

flow 4
normal flow top

dense interior - entablature

dense interior - colonnade

1032

Grouse Creek Member - Grande Ronde Basalt
flow 1

normal flow top
dense interior - entablature

dense interior - colonnade

1009

999

952

932

919

899

836

813

786

609

579

566

529

499

TT8622

TT8621

TT8620

TT8619

TT8618

htpeD

700

800

900

1000

1100

1200

Symbol Lithologic Description

noitavelE

Water
Bearing
Zones

 
me eh lc p Remarks

o me aG S

Geologic Log For Site MULT FALLS
NWIS Site ID: 453418122064901
OWRD Log ID: MULT FALLS
Well location: 01N/06E-18ACB
Depth drilled, in feet below land surface: 1662
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1662

Logged by: T. L. Tolan
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Geologic Log For Site MULT FALLS
NWIS Site ID: 453418122064901
OWRD Log ID: MULT FALLS
Well location: 01N/06E-18ACB
Depth drilled, in feet below land surface: 1662
Land surface altitude, in feet above Nation Geodetic Vertical Datum of 1929: 1662

Logged by: T. L. Tolan



 

 

 
   
 
 
 
 
 
 
 
 
 
 

APPENDIX B DRILLER COST ESTIMATES 



ESTIMATE 7/26/2018
Client:

Contact:
Email:

Tel:
10621 Todd Road East
Edgewood, WA 98372
253 604-4878 Project:

Drill Type:

Item Description Unit Quantity Price Total

1 Mobilization of Drilling Equipment LS 1 32,000.00$     32,000.00$           

2 Set up Site Rig up and Rig  down LS 1 7,500.00$       7,500.00$             

3 Drill install  and Remove 20" Temporary Conductor Casing LF 20 290.00$          5,800.00$             

4 Drill 19-inch Open  Borehole with down hole hammer to 200 Feet LF 180 285.00$          51,300.00$           

5 Switch to Mud Rotary and drill 19" hole to 800 feet LF 600 245.00$          147,000.00$         

6 Furnish and Install 16-inch Production Casing LF 800 104.00$          83,200.00$           

7 Furnish and Install Grout Seal WOC (Min 24hrs) LF 800 58.00$            46,400.00$           

8 Drill 15-inch Air/Reverse Circulation Open Borehole LF 500 240.00$          120,000.00$         

9 Initial Well Development (performed with R-C bit durinq final retrieval) HRS 4 650.00$          2,600.00$             

10
Final Well Development (Performed with Test Pump or Mechanical 
Swabbinq)

HRS 6 385.00$          2,310.00$             

11 Mobilization/Demob for Pump Installation LS 1 9,500.00$       9,500.00$             

12 Equipment/Generator  Rental LS 1 3,800.00$       3,800.00$             

13 Install and Remove Test Pump LS 1 18,000.00$     18,000.00$           

14 Operate Test Pump HRS 80 315.00$          25,200.00$           

15 Perform Well Disinfection, Alignment Test and Cap Well LS 1 5,200.00$       5,200.00$             

16 Demobilization of Drilling Equipment LS 1 25,000.00$     25,000.00$           

Subtotal 584,810.00$         
Sales Tax 0.0% -$                     

1 Rig Operating Rate for Additional Work  (Non Drilling) $650.00
2 Rig and Crew Standby Delays $550.00

Aspect Consulting
Christopher Augustine 
caugustine@aspectconsulting.com
971-865-5895 

1300 foot 16 inch PW well 

Dual/Mud Rotary/ Air/ RC

Rig Rates for Additional Work:
Per Hour 
Per Hour 



1
2
3
4
5
6
7
8
9
10
11

12
13
14

1
2
3
4
5
6
7
8
9

Sincerely,

Robert Stadeli 
Holt Services, Inc.
MBL: 503-572-9396 
rstadeli@holtservicesinc.com 

Annular material quantities that exceed 120% of theoretical annulus volumes will be billed at provided unit rates or cost plus 15%, 
This proposal is subject to rig and crew availability. Neither party shall be bound by the terms of this proposal until a separate 

Thank you for requesting this proposal from Holt Services.  We look forward to the opportunity to work with you on this project. 

Level drill pad 100' X 60' with access, adequate for 2WD rubber tired equipment  accompanied by nearby staging area for semi 
Drilling spoils and all fluids generated will be discharged to sumps or containers provided by others
An adequate water supply (2" line) will be provided at or near the drill site by the client at no expense to Holt. 
Holt Can provide hauling services for transporting water to the drill site at 85.00/hr
All shift delays required for items such as insufficient access, water level measurements or client requested safety training/pauses, 
Any re-drilling, hole conditioning or extra tripping of boreholes required will be charged at the provided rig hourly rate, plus 

Work has been bid based upon the information provided to Holt with the following exclusions listed above.  Work will be billed 

Drilling water supply
Union or prevailing/Davis Bacon wages
Performance and payment bonds
Re-drilling of bore holes due to caving or collapsed formations
Any additional work not explicitly included in bid proposal
Traffic control measures 

Noise Control (i.e.: sound panels or blankets)
Permits or licenses ( i.e.: traffic control, encroachment, discharge, erosion control, etc.)
Sales tax or use taxes. (All applicable taxes will be added at time of invoicing )

Assumptions:

Unspecified obstruction drilling (i.e.: footings, foundations etc.)

Exclusions:

Access road to drilling location, drilling pad construction, site prep and restoration. 
Transportation or disposal of cuttings and drilling fluids off site.
Delays out of the control of the driller
Repair of damage to unmarked utilities



ESTIMATE 7/26/2018
Client:

Contact:
Email:

Tel:
10621 Todd Road East
Edgewood, WA 98372
253 604-4878 Project:

Drill Type:

Item Description Unit Quantity Price Total

1 Mobilization of Drilling Equipment LS 1 22,000.00$     22,000.00$           

2 Set up Site Rig up and Rig  down LS 1 4,500.00$       4,500.00$             

3 Drill install  and Remove 16" Temporary Conductor Casing LF 20 210.00$          4,200.00$             

4 Drill 15-inch Open  Borehole with down hole hammer to 200 Feet LF 180 175.00$          31,500.00$           

5 Switch to Mud Rotary and drill 14-3/4 hole to 800 feet LF 600 185.00$          111,000.00$         

6 Furnish and Install 10-inch Production Casing LF 800 62.00$            49,600.00$           

7 Furnish and Install Grout Seal WOC (Min 24hrs) LF 800 48.00$            38,400.00$           

8 Drill 10-inch Air/Reverse Circulation Open Borehole LF 500 145.00$          72,500.00$           

9 Initial Well Development (performed with R-C bit durinq final retrieval) HRS 4 650.00$          2,600.00$             

10
Final Well Development (Performed with Test Pump or Mechanical 
Swabbinq)

HRS 6 360.00$          2,160.00$             

11 Mobilization/Demob for Pump Installation LS 1 7,500.00$       7,500.00$             

12 Equipment/Generator  Rental LS 1 2,400.00$       2,400.00$             

13 Install and Remove Test Pump LS 1 16,000.00$     16,000.00$           

14 Operate Test Pump HRS 80 295.00$          23,600.00$           

15 Perform Well Disinfection, Alignment Test and Cap Well LS 1 4,000.00$       4,000.00$             

16 Demobilization of Drilling Equipment LS 1 12,000.00$     12,000.00$           

Subtotal 403,960.00$         
Sales Tax 0.0% -$                     

1 Rig Operating Rate for Additional Work  (Non Drilling) $650.00
2 Rig and Crew Standby Delays $550.00

Aspect Consulting
Christopher Augustine 
caugustine@aspectconsulting.com
971-865-5895 

1300 foot 10 inch test well 

Dual/Mud Rotary/ Air/ RC

Rig Rates for Additional Work:
Per Hour 
Per Hour 
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Sincerely,

Robert Stadeli 
Holt Services, Inc.
MBL: 503-572-9396 
rstadeli@holtservicesinc.com 

Unspecified obstruction drilling (i.e.: footings, foundations etc.)

Exclusions:

Access road to drilling location, drilling pad construction, site prep and restoration. 
Transportation or disposal of cuttings and drilling fluids off site.
Delays out of the control of the driller
Repair of damage to unmarked utilities

Work has been bid based upon the information provided to Holt with the following exclusions listed above.  Work will be billed 

Drilling water supply
Union or prevailing/Davis Bacon wages
Performance and payment bonds
Re-drilling of bore holes due to caving or collapsed formations
Any additional work not explicitly included in bid proposal
Traffic control measures 

Noise Control (i.e.: sound panels or blankets)
Permits or licenses ( i.e.: traffic control, encroachment, discharge, erosion control, etc.)
Sales tax or use taxes. (All applicable taxes will be added at time of invoicing )

Assumptions:

Annular material quantities that exceed 120% of theoretical annulus volumes will be billed at provided unit rates or cost plus 15%, 
This proposal is subject to rig and crew availability. Neither party shall be bound by the terms of this proposal until a separate 

Thank you for requesting this proposal from Holt Services.  We look forward to the opportunity to work with you on this project. 

Level drill pad 100' X 60' with access, adequate for 2WD rubber tired equipment  accompanied by nearby staging area for semi 
Drilling spoils and all fluids generated will be discharged to sumps or containers provided by others
An adequate water supply (2" line) will be provided at or near the drill site by the client at no expense to Holt. 
Holt Can provide hauling services for transporting water to the drill site at 85.00/hr
All shift delays required for items such as insufficient access, water level measurements or client requested safety training/pauses, 
Any re-drilling, hole conditioning or extra tripping of boreholes required will be charged at the provided rig hourly rate, plus 



 
 
 
 
 
 
 

ATTACHMENT 8: 
PRELIMINARY HYDROGEOLOGIC STUDY 
 








































	Attachment 1: Site Map
	Attachment 2: Signed Landowner Agreement Form
	Attachment 3: Documentation of Matching Funds
	Attachment 4: Description of Approach to Address Storage-Specific Study Requirements
	Attachment 5: Letters of Support
	Attachment 6: Preliminary Engineering Report
	Attachment 7: Preliminary Feasibility Assessment
	Attachment 8: Preliminary Hydrogeologic Study



